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Abstract of JP6219348 

PURPOSE;To improve drive performance, drive stability, braking ability, drivability, and cx>rnering 
ability by providing a towing vehicle with independent actuators for respectively driving right and left 
wheels. CONSTiTUTION:An automobile 10 of which a towing vehicle system consists is provided 
with a power fetching device 22. A towing vehicle 70 comprises a drive motor 81 to independently 
drive right and left rear wheels 73; a generator 86 driven by means of a power fed from the power 
fetching device 22; a solar cell panel; a battery 80; a hydraulic pump 87; an active suspension device 
84; a rear wheel steering device 85; a valve unit 94; a distributing unit 95; and a control unit 100. The 
automobile 10 is coupled to the towing vehicle 70 through a coupling hinge 31 . A longitudinal force 
sensor, a vertical force sensor, and a hinge angle sensor are provided. By means of outputs from tfie 
sensors and a running state relation signal for the automobile 10, the drive system of the towing 
vehicle 70 is controlled. 
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* NOTICES * 

JPO and IMPIT are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Towing vehicles forming one pair of independent actuators which drive a wheel of at least 

one pair of right and left, respectively in towing vehicles which connect with vehicles and are towed. 

[Claim 2]The towing vehicles according to claim 1 forming two pairs of independent actuators which 

drive a wheel of two pairs of right and left on said towing vehicles, respectively. 

[Claim 3]The towrng vehicles according to claim 1 or 2, wherein said actuator consists of electric 

motors. 

[Claim 4]The towing vehicles according to claim 1 or 2, wherein said actuator consists of hydraulic 
motors. 

[Claim 5]The towing vehicles according to claim 3 or 4 characterized by what said motor was 
constituted for by wheel yne structure made to unite with a wheel. 

[Claim 6]A towing vehicle system which consists of vehicles and towing vehicles which connect with 

the vehicles and are towed, comprising: 

To said vehicles, it is a dynamogenesis means. ; 
A driver system which drives independently a wheel of at least one pair of right and left with power 
which forms a power-take-off means for supplying power generated by this dynamogenesis means to 
towing vehicles, and is supplied to said towing vehicles by a power-take-off means. 

[Claim 73A towing vehicle system, wherein said power-take-off means is constituted so that rotation 

driving force may be supplied from vehicles. 

[Claim 8]The towing vehicle system comprising according to claim 7: 

A dynamo which drives said driver system with rotation driving force supplied by a powei^take-off 

means. 

An electric motor which drives a wheel with electric power from this dynamo. 
[Claim 9]The towing vehicle system comprising according to claim 7: 

A hydraulic pump which drives said driver system with rotation driving force supplied by a power- 
take-off means. 

A hydraulic motor which drives a wheel with oil pressure from this hydraulic pump. 

[Claim 10]The towing vehicles according to claim 6, wherein said power-take-off means is 
constituted so that electric power generated with a dynamo of vehicles may be supplied. 
[Claim t l]The towing vehicles according to claim 6, wherein said power-take-off means is 
constituted so that oil pressure generated with a hydraulic pump of vehicles may be supplied. 
[Claim 1 2]Vehicles. 

Towing vehicles which connect with the vehicles and are towed. 

Are the towing vehicle system provided with the above, and on said vehicles A dynamogenesis means, 
Are a power-take-off means for supplying power generated by this dynamogenesis means to towing 
vehicles, and a power-take-off means which can be switched to two steps is formed for power, With 
power supplied by a power^take-off means, in said towing vehicles, a driver system which drives four 
wheels independently was formed, and according to a connected state of said power-take-off means, 
a drive form of a driver system was constituted on them so that a change was possible. 
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[Cfaim 13]A towing vehicle system which consists of vehicles and towing vehicles which connect with 
the vehicles and are towed, comprising; 

The 1st force sensor that detects order power in a connecting hinge part which connects said 

vehicles and towing vehicles. 

The 2nd force sensor that detects up-and-down power. 
An angle sensor which detects a hinge angle. 

[Claim 14]In a towing vehicle system characterized by comprising the following, One pair of 
independent actuators which drive a wheel of at least one pair of right and left on said towing 
vehicles, respectively are formed, A towing vehicle system having established a running state 
detecting means which detects a run state of said vehicles, and establishing a control means which 
controls a drive of an actuator according to a run state detected by this running state detecting 
means. 
Vehicles- 

Towing vehicles which connect with the vehicles and are towed. 

[Claim ISjThe towing vehicle system according to claim 14, wherein said control means is constituted 
so that power before and after acting on a connecting hinge part which connects vehicles and towing 
vehicles serves as zero and a drive of an actuator may be controlled. 

[Claim 16]The towing vehicle system according to claim 15 characterized by a thing of said towing 
vehicles for which a solar cell was formed in a roof at least, and electric power from this solar cell 
was constituted in an electric motor so that supply was possible by said actuator consisting of 
electric motors. 

[Claim 17]The towing vehicle system according to claim 16 providing a power storage means which 
stores electricity electric power from said solar cell in said towing vehicles. 

[Claim 18]The towing vehicle system according to claim 14, wherein said control means is constituted 
so that the driving stability of towing vehicles increases and driving force distributing to a wheel on 
either side may be controlled. 

[Claim 19]The towing vehicle system according to claim 18, wherein said control means is constituted 
so that a yaw moment of towing vehicles is solved and an actuator on either side may be controlled 
at the time of a rectilinear-propagation run. 

[Claim 20]The towing vehicle system according to claim 18, wherein said control means is constituted 
so that towing vehicles trace a turning locus of vehicles and an actuator on either side may be 
controlled at the time of a turning travel. 

[Claim 2l3The towing vehicle system according to claim 18, wherein said control means is constituted 
so that a drive of an actuator may be controlled to drive an actuator on either side to an opposite 
direction for improvement in small turn traveling performance at the time of low-speed-running 
revolution. 

[Claim 22]The towing vehicle system according to claim 18, wherein said control means is constituted 
so that a driving force ratio of an actuator on either side becomes smaller than a driving force ratio 
at the time of an advancing travel at the time of a retreat run and it may control. 

[Claim 23]The towing vehicle system according to claim 18, wherein said control means is constituted 
so that only the time of a predetermined run state may make an actuator drive. 

[Claim 24]The towing vehicle system according to claim 23, wherein said control means is constituted 
so that an actuator may be made to drive only at the time of start and acceleration. 
[Claim 25]The towing vehicle system according to claim 18, wherein said control means is constituted 
at the time of revolution more than a predetermined revolution degree so that a drive of an actuator 
may be regulated for improvement in road surface grip force. 

[Claim 26]The towing vehicle system according to claim 23, wherein said control means is constituted 
at the time of a regular run of rectilinear propagation so that a drive of an actuator may be regulated. 
[Claim 27]The towing vehicle system according to claim 23, wherein said control means is constituted 
at the time of a run more than a predetermined vehicle speed so that a drive of an actuator may be 
regulated. 

[Claim 283The towing vehicle system according to claim 18, wherein said control means is constituted 
at the time of a retreat run so that towing vehicles may tow vehicles, and driving force of an actuator 
may be increased. 
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[Claim 29]In a towing vehicle system characterized by comprising the following. One pair of 
independent actuators which drive a wheel of at least one pair of right and left on said towing 
vehicles, respectively are formed, A towing vehicle system forming a braking control means to switch 
a drive system of an actuator and to generate a braking effort with an actuator so that the actuator 
may operate as a resistor at the time of braking. 
Vehicles. 

Towing vehicles which connect with the vehicles and are towed. 

[Claim 30]The towing vehicle system according to claim 29, wherein said actuator consisted of 
electric motors, and said braking control means is constituted so that an electric motor may be made 
to generate back electromotive force and a braking effort may be generated. 

[Claim 31]The towing vehicle system according to claim 29 said actuators consisting of hydraulic 
motors, and said braking control means' operating a hydraulic motor as a hydraulic pump, and 
generating a braking effort. 

[Claim 32]The towing vehicle system according to claim 29, wherein said braking control means is 
constituted so that a braking effort with which vehicles become larger than zero at the time of 
braking in traction which tows towing vehicles may be generated. 

[Claim 33] Said vehicles are provided with an antilock braking means, and said towing vehicles are 
provided with an antilock braking means, A control start threshold of anti lock control in an antilock 
braking means of said towing vehicles, The towing vehicle system according to claim 29 setting up 
lower than a control start threshold of anti lock control in an antilock braking means of said vehicles. 
[Claim 34]Establish a running state detecting means which detects a run state of said vehicles, and 
said braking control means, The towing vehicle system according to claim 29 constituting according 
to a run state detected by a running state detecting means so that a braking force distribution of an 
actuator on either side may be controlled so that the driving stability of towing vehicles may increase. 

[Claim 35]The towing vehicle system according to claim 34, wherein said braking control means is 
constituted so that a yaw moment of towing vehicles is solved and a braking force distribution may be 
controlled at the time of a rectilinear-propagation run. 

[Claim 36]The towing vehicle system according to claim 34, wherein said braking control means is 
constituted so that towing vehicles trace a turning locus of vehicles and a braking force distribution 
may be controlled at the time of a turning travel. 

[Claim 37]The towing vehicle system according to claim 29, wherein said braking control means is 
constituted so that a braking effort with which vehicles become constant [ traction which tows 
towing vehicles ] may be generated. 
[Claim 38] Vehicles. 

Towing vehicles which connect with the vehicles and are towed. 

Are the towing vehicle system provided with the above, and a wheel of at least one pair of right and 
left on said towing vehicles A steersman stage in which **** is possible, A steering control means to 
control the steersman stage was formed, and said steering control means was constituted so that 
steering control of towing vehicles might be delayed predetermined time rather than rudder angle 
control of vehicles. 

[Claim 39]The towing vehicle system according to claim 38, wherein said predetermined time is set up 
become short according to an increase in the vehicle speed. 

[Claim 40]The towing vehicle system according to claim 38 constituting so that a hinge angle of a 
connecting hinge part which connects vehicles and towing vehicles becomes fixed [ said steering 
control means ] at the time of rectilinear propagation and a steersman stage may be controlled. 
[Claim 41]The towing vehicle system according to claim 38 constituting so that a hinge angle of a 
connecting hinge part which connects vehicles and towing vehicles becomes fixed [ said steering 
control means ] at the time of a turning travel of turning-radius regularity and a steersman stage may 
be controlled. 

[Claim 42]The towing vehicle system according to claim 38, wherein said steering control means is 
constituted so that a steering angle of a wheel may not become beyond a predetermined value and a 
steering angle may be regulated. 
[Claim 43]A towing vehicle system comprising: 
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Vehicles. 

In a towing vehicle system which consists of towing vehicles which connect with the vehicles and are 
towed, it is an active suspension device to said towing vehicles. 

An active-suspension-control means to control an active suspension device so that up-~and~down 
power does not act on a connecting hinge part which connects vehicles and towing vehicles. 

[Claim 44]A towing vehicle system which consists of vehicles and towing vehicles which connect with 
the vehicles and are towed, comprising: 

To said vehicles, they are a drive system, a braking system, a rear wheel steering system, and a 
suspension system at least. 

A control gain alteration means which establishes a vehicle control means which controls these, 
respectively, and changes connection on vehicles and towing vehicles / control gain which responds 
disconnectedly and controls said each system at said vehicle control means. 

[Claim 45]The towing vehicle system according to claim 44 with which said control gain alteration 
means is characterized by said connection / having responded disconnectedly, and being constituted 
so that a control gain of a driving system control means may be changed into the upgrade side / fuel 
consumption reduction side. 

[Claim 46]The towing vehicle system according to claim 44 with which said control gain alteration 
means is characterized by said connection / having responded disconnectedly, and being constituted 
so that a control gain of a braking system control means may be changed into the braking effort rise 
side / braking effort down side. 

[Claim 47]The towing vehicle system according to claim 44 with which said control gain alteration 
means is characterized by said connection / having responded disconnectedly, and being constituted 
so that a control gain of a rear wheel steering system control means may be changed into the in- 
phase gain increase side / opposite phase gain increase side. 

[Claim 48]The towing vehicle system according to claim 44 with which said control gain alteration 
means is characterized by said connection / having responded disconnectedly, and being constituted 
so that a control gain of a suspension system control means may be changed into software side / 

hard side. 

[Claim 49]A towing vehicle system establishing a means of communication which transmits 
information by the side of said vehicles to towing vehicles by telemeter communication in a towing 
vehicle system characterized by comprising the following- 
Vehicles. 

Towing vehicles which connect with the vehicles and are towed. 

[Claim 50]The towing vehicle system according to claim 49 providing a run control means which 
regulates a run of vehicles in vehicles when said means of communication does not function on said 
vehicles in a connecting state with which towing vehicles were connected. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to what improved the performance traverse of 
towing vehicles, braking nature, steering and turnability, and driving stability by leaps and bounds 
about towing vehicles and a towing vehicle system. 
[0002] 

[Description of the Prior Art] Conventionally, practical use is presented with the towing vehicles 
(utilized as a camper etc.) which are connected with vehicles and towed, and they have spread widely 
in Western countries. The conventional towing vehicles are composition which is not provided with 
the driving means which generally drives a wheel, but connects with vehicles, and is led. As said 
vehicles, the usual passenger car is applied about the towing vehicle system which consists of 
vehicles and towing vehicles which connect with the vehicles and are towed in many cases. 
[0003] 

[ProblemCs) to be Solved by the Invention]Since it is not necessarily designed so that the 
characteristic of the vehicles of the direction to tow may tow towing vehicles in the conventional 
towing vehicle system. Neither sufficient acceleration nature nor braking nature is obtained [ that fuel 
consumption will get worse remarkably if towing vehicles are connected ], Various unsolved problems 
— that it is easy to generate the jackknife phenomenon which towing vehicles thrust into vehicles in 
the time of braking and revolution, etc., and the driving stability of a turning travel (especially small 
turn run) or a retreat run falls extremely — are left behind. The purpose of this invention is to raise 
the driving performance of towing vehicles and/or a towing vehicle system, driving stability, braking 
nature, steering nature, and turnability by leaps and bounds. 
[0004] 

[Means for Solving the Problem]In towing vehicles which connect with vehicles and are towed, towing 
vehicles of claim 1 form one pair of independent actuators which drive a wheel of at least one pair of 
right and left, respectively. 

[0005]Composition which formed two pairs of independent actuators which drive a wheel of two pairs 
of right and left on said towing vehicles here, respectively (claim 2), It can also constitute in various 
modes, such as composition (claim 3) which said actuator becomes from an electric motor, 
composition (claim 4) which said actuator becomes from a hydraulic motor, and composition (claim 5) 
which said motor made wheel yne structure made to unite with a wheel. 

[0006]In a towing vehicle system which consists of towing vehicles which connect a towing vehicle 
system of claim 6 with vehicles and its vehicles, and are towed, With power which forms a 
dynamogenesis means and a power-take-off means for supplying power generated by this 
dynamogenesis means to towing vehicles in said vehicles, and is supplied to them by a power-take- 
off means at said towing vehicles. A driver system which drives independently a wheel of at least one 
pair of right and left is formed. 

[0007]Here composition (claim 7) to which said power-take-off means supplied rotation driving force 
from vehicles, and said driver system, Composition (claim 8) containing a dynamo driven with rotation 
driving force supplied by a power~take~off means, and an electric motor which drives a wheel with 
electric power from this dynamo, and said driver system, A hydraulic pump driven with rotation driving 
force supplied by a power-take-off means, Composition (claim 9) containing a hydraulic motor which 
drives a wheel with oil pressure from this hydraulic pump, and said power-take— off means, 
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Composition (claim 10) which supplied electric power generated with a dynamo of vehicles, and said 

power-take-off means can also be constituted rn various modes, such as composition (claim 11) 
which supplied oil pressure generated with a hydraulic pump of vehicles. 

[0008]In a towing vehicle system which consists of towing vehicles which connect a towing vehicle 
system of claim 12 with vehicles and its vehicles, and are towed, Are a dynamogenesis means and a 
power-~take-off means for supplying power generated by this dynamogenesis means to towing 
vehicles, and a power-take-off means which can be switched to two steps is formed for power in said 
vehicles. With power supplied by a power^ake-~off means, in said towing vehicles, a driver system 
which drives four wheels independently is formed, and according to a connected state of said power- 
take-ofF means, a drive form of a driver system is constituted on them so that a change is possible. 
[0009]In a towing vehicle system which consists of towing vehicles which connect a towing vehicle 
system of claim 13 with vehicles and its vehicles, and are towed. The 1st force sensor that detects 
order power, the 2nd force sensor that detects up-and-down power, and an angle sensor which 
detects a hinge angle are provided in a connecting hinge part which connects said vehicles and 
towing vehicles. 

[0010]In a towing vehicle system which consists of towing vehicles which connect a towing vehicle 
system of claim 14 with vehicles and its vehicles, and are towed. One pair of independent actuators 
which drive a wheel of at least one pair of right and left on said towing vehicles, respectively are 
formed, A running state detecting means which detects a run state of said vehicles is established, 
and a control means which controls a drive of an actuator according to a run state detected by this 
running state detecting means is established. 

[001 IjComposition which controlled a drive of an actuator so that power before and after said control 
means acts on a connecting hinge part which connects vehicles and towing vehicles here served as 
zero (claim 15), Said actuator consists of electric motors, and even if there are few said towing 
vehicles, a solar cell is formed in a roof, It can also constitute in various modes, such as composition 
(claim 17) which provided a power storage means which stores electricity electric power from said 
solar cell in composition (claim 16) which enabled supply of electric power from this solar cell to an 
electric motor, and said towing vehicles. 

C0012]Composrtion (claim 18) by which said control means controlled driving force distributing to a 
wheel on either side so that the driving stability of towing vehicles increased and said control means. 
Composition (claim 1 9) which controlled an actuator on either side at the time of a rectilinear- 
propagation run so that a yaw moment of towing vehicles was solved, and said control means. 
Composition (claim 20) which controlled an actuator on either side at the time of a turning travel so 
that towing vehicles traced a turning locus of vehicles, and said control means, Composition which 
controlled a drive of an actuator to drive an actuator on either side to an opposite direction for 
improvement in small turn traveling performance at the time of low-speed-running revolution (claim 
21), Said control means can also be constituted in various modes, such as composition (claim 22) 
controlled so that a driving force ratio of an actuator on either side became smaller than a driving 
force ratio at the time of an advancing travel, at the time of a retreat run. 

[0013]Composition (claim 23) it was made only for the time of a predetermined run state to make said 
control means drive an actuator and said control means, Composition (claim 24) it was made to make 
an actuator drive only at the time of start and acceleration, and said control means. At the time of 
revolution more than a predetermined revolution degree, composition (claim 25) which regulated a 
drive of an actuator for improvement in road surface grip force, and said control means, At the time 
of a regular run of rectilinear propagation, composition (claim 26) which regulated a drive of an 
actuator, and said control means, At the time of a run more than a predetermined vehicle speed, 
composition (claim 27) which regulated a drive of an actuator, and said control means. At the time of 
a retreat run, it can also constitute in various modes, such as composition (claim 28) it was made to 
increase driving force of an actuator, so that towing vehicles may tow vehicles. 
[0014]In a towing vehicle system which consists of towing vehicles which connect a towing vehicle 
system of claim 29 with vehicles and its vehicles, and are towed, One pair of independent actuators 
which drive a wheel of at least one pair of right and left on said towing vehicles, respectively are 
formed, A braking control means to switch a drive system of an actuator and to generate a braking 
effort with an actuator so that the actuator may operate as a resistor at the time of braking is 
formed. 
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[0015]Said actuator consists of electric motors and here said braking control means, Composition 
(claim 30) makes an electric motor generate back electromotive force, and it was made to generate a 
braking effort, and said actuator consist of hydraulic motors, and said braking control means. 
Composition (claim 31) which operates a hydraulic motor as a hydraulic pump and generates a braking 
effort, and said braking control means. Composition which generates a braking effort with which 
vehicles become larger than zero at the time of braking in traction which tows towing vehicles (claim 
32), Said vehicles are provided with an antilock braking means, and said towing vehicles are provided 
with an antilock braking means, A control start threshold of anti lock control in an antilock braking 
means of said towing vehicles, It can also constitute in various modes, such as composition (claim 33) 
set up lower than a control start threshold of anti lock control in an antilock braking means of said 
vehicles. 

[001 6]Establish a running state detecting means which detects a run state of said vehicles, and said 
braking control means. According to a run state detected by a running state detecting means, so that 
the driving stability of towing vehicles may increase. Composition (claim 34) which controlled a 
braking force distribution of an actuator on either side, and said braking control means. Composition 
(claim 35) which controlled a braking force distribution at the time of a rectilinear-propagation run so 
that a yaw moment of towing vehicles was solved, and said braking control means. Composition (claim 
36) which controlled a braking force distribution at the time of a turning travel so that towing vehicles 
traced a turning locus of vehicles, and said braking control means, It can also constitute in various 
modes, such as composition (claim 37) it was made to generate a braking effort with which vehicles 
become constant [ traction which tows towing vehicles ]. 

[0017]In a towing vehicle system which consists of towing vehicles which connect a towing vehicle 
system of claim 38 with vehicles and its vehicles, and are towed, A steering control means to control 
a steersman stage in which **** is possible, and its steersman stage for a wheel of at least one pair 
of right and left on said towing vehicles is formed, and said steering control means is constituted so 
that steering control of towing vehicles may be delayed predetermined time rather than rudder angle 
control of vehicles. 

[001 8]Composition (claim 39) set up here so that said predetermined time may become short 
according to an increase in the vehicle speed, and said steering control means. Composition (claim 
40) which controlled a steersman stage so that a hinge angle of a connecting hinge part which 
connects vehicles and towing vehicles became fixed at the time of rectilinear propagation, and said 
steering control means, Composition which controlled a steersman stage so that a hinge angle of a 
connecting hinge part which connects vehicles and towing vehicles became fixed at the time of a 
turning travel of turning-radius regularity (claim 41 ), Said steering control means can also be 
constituted in various modes, such as composition (claim 42) which regulated a steering angle so that 
a steering angle of a wheel might not become beyond a predetermined value. 

[001 9]In a towing vehicle system which consists of towing vehicles which connect a towing vehicle 
system of claim 43 with vehicles and its vehicles, and are towed, An active-suspension-control 
means to control an active suspension device is formed so that up-and-down power may not act on 
a connecting hinge part which connects an active suspension device, and vehicles and towing 
vehicles with said towing vehicles. 

[0020]In a towing vehicle system which consists of towing vehicles which connect a towing vehicle 
system of claim 44 with vehicles and its vehicles, and are towed, A drive system, a braking system, a 
rear wheel steering system, a suspension system, and a vehicle control means that controls these, 
respectively are provided in said vehicles at least, and a control gain alteration means which changes 
connection on vehicles and towing vehicles / control gain which responds disconnectedly and 
controls said each system is provided in said vehicle control means. 

[0021] Here said control gain alteration means Said connection / composition which responds 
disconnectedly and changed a control gain of a driving system control means into the upgrade side / 
fuel consumption reduction side (claim 45), Said control gain alteration means Said connection / 
composition which responds disconnectedly and changed a control gain of a braking system control 
means into the braking effort rise side / braking effort down side (claim 46), Said control gain 
alteration means Said connection / composition which responds disconnectedly and changed a 
control gain of a rear wheel steering system control means into the in-phase gain increase side / 
opposite phase gain increase side (claim 47), Said control gain alteration means can also be 
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constituted in various modes, such as said connection / composition (claim 48) which responds 
disconnectedly and changed a control gain of a suspension system control means into software side / 
hard side. 

[0022]In a towing vehicle system which consists of vehicles and towing vehicles which connect with 

the vehicles and are towed, a towing vehicle system of claim 49 establishes a means of 
communication which transmits information by the side of said vehicles to towing vehicles by 
telemeter communication. Here, when said means of communication does not function on said 
vehicles in a connecting state with which towing vehicles were connected, it can also have 
composition (claim 50) which provided a run control means which regulates a run of vehicles in 
vehicles. 
[0023] 

[Function and Effect of the Invention]In the towing vehicles of claim 1, since one pair of independent 
actuators which drive the wheel of at least one pair of right and left, respectively were formed, via 
one pair of actuators, driving force control, braking force control, and turning control can be 
performed freely, and the driving stability of towing vehicles can be improved. In the towing vehicles 
of claim 2, the same operation and effect as claim 1 are acquired. Since the motor as said actuator 
was constituted from towing vehicles of claim 5 in the wheel yne structure made to unite with a 
wheel, layout nature can be improved. 

[0024]The power generated in the towing vehicle system of claim 6 by the dynamogenesis means 
formed in vehicles can be supplied to towing vehicles via a power-take-off means, The driver system 
of towing vehicles is the power supplied via a power-take-off means, and drives independently the 
wheel of at least one pair of right and left Therefore, since it is not necessary to form a 
dynamogenesis means in towing vehicles^ layout nature can be improved. 

[0025]In the towing vehicle system of claim 12, the power generated by the dynamogenesis means by 
the side of vehicles by the power-take~-off means which can be switched to two steps. Being able to 
supply towing vehicles, the driver system of towing vehicles is the power supplied by a power-take- 
off means, and drives four wheels independently. And according to the connected state of said 
power~take~off means, the drive form (front-wheel two-wheeHdrive, rear wheel two~wheel-drive, 
four-wheel drive) of a driver system can be switched 

[0026]Since the 1st force sensor that detects order power, the 2nd force sensor that detects up- 
and-down power, and the angle sensor which detects a hinge angle were provided In the connecting 
hinge part which connects said vehicles and towing vehicles in the towing vehicle system of claim 13, 
The power and physical relationship which act between vehicles and towing vehicles can be detected, 
and it can use effectively for the driving force control of towing vehicles, braking control, steering and 
turning control, and suspension system control. 

[0027]In the towing vehicle system of claim 14, one pair of independent actuators which drive the 
wheel of at least one pair of right and left on towing vehicles, respectively are formed, since the 
control means which controls the drive of an actuator according to the run state of the vehicles 
detected by the running state detecting means was established and the driving force on either side 
and braking effort of a wheel of towing vehicles are independently controllable according to the run 
state of vehicles, traveling performance and driving stability can be boiled markedly and can be 
improved. For example, what (claim 15) the drive of an actuator is controlled also for so that power 
before and after acting on the connecting hinge part which connects vehicles and towing vehicles 
serves as zero is made. In the towing vehicle system of claim 1 6, since [ of said towing vehicles ] a 
solar cell is formed in a roof at least and an electric motor (actuator) can be driven with the electric 
power from this solar cell, fuel consumption reduction can be aimed at. Here, when establishing the 
power storage means which stores electricity the electric power from said solar cell (claim 17), the 
electric power stored electricity can be utilized as electric power for utilities in towing vehicles. 
[0028] By said control means, can control the driving force distributing to a wheel on either side, and 
the driving stability of towing vehicles can raise here (claim 18), and by said control means. At the 
time of a rectilinear-propagation run, can also control an actuator on either side so that the yaw 
moment of towing vehicles is solved (claim 19), and by said control means. At the time of a turning 
travel, can also control an actuator on either side so that towing vehicles trace the turning locus of 
vehicles (claim 20), and by said control means. At the time of low~speed-running revolution, the drive 
of an actuator is also controllable to drive an actuator on either side to an opposite direction for the 
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improvement in small turn traveling performance (claim 21). 

[0029]By controlling by said control means so that the driving force ratio of an actuator on either 
side becomes smaller than the driving force ratio at the time of an advancing travel at the time of a 
retreat run. Spin generating can be controlled (claim 22), and since said control means makes an 
actuator drive only at the time of the start from which load serves as the maximum, and acceleration, 
it can secure start nature and acceleration nature and the drive system by the side of vehicles does 
not enlarge it. By said control means, at the time of the revolution more than a predetermined 
revolution degree. By regulating the drive of an actuator, can heighten road surface grip force, and 
can improve turnability (claim 25), and by said control means at the time of a regular run of rectilinear 
propagation. By regulating the drive of an actuator (driving force zero are included), can control 
aggravation of fuel consumption (claim 26) and by said control means at the time of a retreat run. The 
safety of a retreat run can be improved by increasing the driving force of an actuator so that towing 
vehicles may tow vehicles (claim 28). 

[0030]In the towing vehicle system of claim 29, have formed one pair of independent actuators which 
drive the wheel of at least one pair of right and left, respectively in said towing vehicles, and a braking 
control means. The drive system of an actuator is switched and a braking effort is generated with an 
actuator so that the actuator may operate as a resistor at the time of braking. So, since the brake 
equipment of towing vehicles is omissible, reduction of a manufacturing cost can be aimed at Here, 
the electric motor as an actuator is made to generate back electromotive force, a braking effort can 
be generated, or the hydraulic motor as (claim 30) and an actuator is operated as a hydraulic pump, 
and a braking effort can be generated (claim 31). 

[0031]Vehicles can prevent a towing shock and a jackknife phenomenon by said braking control 
means by generating a braking effort with which the traction which tows towing vehicles becomes 
larger than zero at the time of braking (claim 32). In the towing vehicle system of claim 33, the control 
start threshold of the anti lock control in the antilock braking means of towing vehicles, By setting up 
low, the antilock braking means of towing vehicles operates easily, it sets up, and the grip force of a 
tire can be secured from the control start threshold of the anti lock control in the antilock braking 
means of said vehicles to big revolution lateral force. 

[00323ln the towing vehicle system of claim 34, said braking control means can raise the driving 
stability of towing vehicles by controlling the braking force distribution of an actuator on either side 
according to the run state of vehicles. At the time of a rectilinear-propagation run, control a braking 
force distribution here so that the yaw moment of towing vehicles is solved, or (Claim 35), At the time 
of a turning travel, a braking force distribution can be controlled so that towing vehicles trace the 
turning locus of vehicles, or (claim 36) and a braking effort with which vehicles become constant [ the 
traction which tows towing vehicles ] can be generated (claim 37). 

[00333ln the towing vehicle system of claim 38, form a steering control means to control the 
steersman stage in which **** is possible, and its steersman stage for the wheel of at least one pair 
of right and left, in towing vehicles, and on them by this steering control means. By delaying the 
steering control of towing vehicles predetermined time rather than rudder angle control of vehicles, it 
can steer so that towing vehicles may trace the turning locus of vehicles. It is desirable to set up said 
predetermined time become short according to the increase in the vehicle speed (claim 39). The 
hinge angle of the connecting hinge part which connects vehicles and towing vehicles is fixed here at 
the time of rectilinear propagation. Control the steersman stage to become (for example, 180 
degrees), or (Claim 40), At the time of the turning travel of turning-radius regularity, the steersman 
stage can be controlled so that the hinge angle of the connecting hinge part which connects vehicles 
and towing vehicles becomes fixed, or a steering angle can also be regulated so that (claim 41) and 
the steering angle of a wheel may not become beyond a predetermined value (claim 42). 
[0034]In the towing vehicle system of claim 43, on towing vehicles, an active suspension device. 
Since an active-suspension-control means to control an active suspension device was formed so 
that up-and-down power might not act on the connecting hinge part which connects vehicles and 
towing vehicles, in the time of bad road running, etc., influence on [ from towing vehicles ] vehicles 
can be made small, 

[0035]In the towing vehicle system of claim 44, on vehicles, at least A drive system, a braking system, 
a rear wheel steering system, and a suspension system. The vehicle control means which controls 
these, respectively is established, and the control gain alteration means of this vehicle control means 
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changes connection on vehicles and towing vehicles / controf gain which responds disconnectedly 
and controls said each system. According to said connection / un-connecting, change the control 
gain of a driving system control means into the upgrade side / fuel consumption reduction side, or 
here (Claim 45), According to said connection / un~connecting, the control gain of a braking system 
control means to the braking effort rise side / braking effort down side Change SHITARI (claim 46), 
said connection/ — responding disconnectedly and changing the control gain of a rear wheel steering 
system control means into the in-phase gain increase side / opposite phase gain increase side **** 
— (claim 47) and said connection/ — it can respond disconnectedly and the control gain of a 
suspension system control means can be changed into software side / hard side (claim 48). 
[0036]In the towing vehicle system of claim 49, since the means of communication which transmits 
the information by the side of vehicles to towing vehicles by telemeter communication was 
established, it can prevent that the signal cable which connects vehicles and towing vehicles will be 
omitted, and it will be in run disabling by signal cable damage. Here, since a run of vehicles is 
regulated by a run control means when said means of communication does not function on said 
vehicles in the connecting state with which towing vehicles were connected, fail-safe in case a 
means of communication does not function can be planned. 
[0037] 

[ExamplejHereafter, it explains, referring to drawings for the example of this invention. As shown in 
drawing^ J, the towing vehicle system 1 consists of the towing vehicles 70 which connect with the car 

10 of the approximately said appearance as the usual passenger car at this, and are towed, and this 
invention has the feature in the composition of the towing vehicle system 1, and the composition of 
the towing vehicles 70. 

[0038] As shown in dr awin g 2 and dr awing 3 , in the car 10, at least The engine 1 1, The power 
distribution gear device 12 which distributes a part of power of the engine 1 1 to the towing vehicles 
70, The automatic transmission 13 connected with the output shaft of the engine 1 1, and the power 
steering device 15 which assists the steering wheel 14 with steering. The oil hydraulic brake 
equipment 18 which brakes the front wheel 1 6 and the rear wheel 17, the active suspension device 1 9 
into which a car height is independently changed in the position of the front wheel 16 on either side 
and the rear wheel 17, and the vehicle speed induction type electromotive rear-wheel-steering device 
20 which can steer the rear wheel 1 7 are formed. About the driving force transmission system which 
transmits driving force to the rear wheel 1 7 on either side from mechanical constitution, such as a 
link of the body, a steering mechanism, and a suspension device, and an automatic transmission, it is 
the same as that of the usual car 

[003 9] As shown in drawing 3 , in the car 10, further Said power distribution gear device 12, The power 
take-off 22 (PTO) which consists of the power extraction shaft 21 prolonged out of the back end of 
this power distribution gear device 12 empty-vehicle object, and the connecting member 23 provided 
in the rear end part of the body in order to connect the towing vehicles 70, enabling free attachment 
and detachment are formed. Dra wing 5 explains said power distribution gear device 12. By the gear 
drive 26 fixed to the output shaft 25 of the engine 1 1, the movable gear 28 drives via the middle gear 
27. This movable gear 28 is attached to the power extraction shaft 21 so that axial movement is 
possible, and the follower gear 29 is being fixed to the power extraction shaft 21. The output gear 30 
which can be geared is formed in the follower gear 29, and the movable gear 28 covers said movable 
gear 28, and is constituted in the meshing position which gears on the follower gear 29 by the annular 

011 hydraulic cylinder besides a graphic display, and the non*-meshing position which does not gear on 
the follower gear 29 so that a position change is possible. 

[0040]The engine control system 34 (EGI control device) which controls the fuel oil consumption and 
ignition timing of the engine 1 1 in the car 10, The automatic transmission control device 35 (EAT 
control device) which controls the automatic transmission 13, The power steering control device 36 
(P/S control device) which controls the power steering device 15, The antilock braking control device 
37 (ABS control device) which controls the oil hydraulic brake equipment 18 in order to prevent the 
lock of the wheel at the time of braking. The active-suspension-control device 38 (ACS control 
device) which controls the active suspension device 19 of the order rings 16 and 1 7, and the four- 
flower steering controller 39 (4WS control device) which controls the rear-wheel-steering device 20 
are formed. Although these each part control devices 34-39 control each control object equipment by 
the base control gain set up beforehand, they may control each control object equipment by the 
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control gain changed with the control signal which is equivalent to the control gain correction factor 

K (Ke, Kt, Kb, Ka, Kw) like the after-mentioned. The control system of this car 10 is mentioned later 
[0041]Next, the mechanical constitution of the towing vehicles 70 is explained. As shown in drawing 3 
and draw ing 4, the body 71 of the towing vehicles 70 is the one box type body. 

They are formed by the front wheel 72 on either side and the rear wheel 73 in the lower part of this 
body 71, and in it in the lower part of the front end part of the towing vehicles 70. The connecting 
member 74 connected by the connecting hinge part 31 enabling free attachment and detachment is 
formed in the rear end part of the connecting member 23 of the car 10, The wheel support 77 of the 
front wheel 72 on either side has adhered to the both"~the~right-and-left~-ends part of the axle 
member 76 really connected with orthogonal shape~like in the rear end part of this connecting 
member 74, and the breadth-of^a-car center section of the axle member 76 is pivoted in it by the 
perpendicular pivot 78 of immobilization into the body 71, enabling free rotation. 

The battery 80 stores electricity the electric power which the whole surface of a roof and the side of 
front and rear, right and left of a body upper bed part were established in the wrap solar panel 79 by 
the towing vehicles 70, and was generated with the solar panel 79 as shown in drawing 1 and drawing 
4. 

[0042]The drive motor 81 of one pair of right and left which become the towing vehicles 70 from the 
direct-current motor which drives the rear wheel 73 on either side independently, respectively is 
formed. 

The left-hand side drive motor 81 is formed in the wheel yne structure which adhered to the wheel 
support 82 of the rear left wheel 73 in one, and the right-hand side drive motor 81 is formed in the 
wheel yne structure which adhered to the wheel support 82 of the rear right wheel 73 in one. 
The oil hydraulic brake equipment 83 which brakes the right-~and-~left order rings 72 and 73 is formed, 
the active suspension device 84 which connects the right-and-left order rings 72 and 73 with the 
body 71 is formed, and the rear-wheel-steering device 85 which steers the rear wheel 73 on either 
side is formed. The active suspension device 84 accepts it suspension cylinder 105, it illustrates, and 
the graphic display abbreviation of the other suspension-link mechanisms has been carried out 
[0043]In the lower part of the front end part of the body 71 of the towing vehicles 70. They are 
formed by the dynamo 86, the hydraulic pump 87, the hydraulic accumulator 88, the oil tank 89, and 
the battery 80, and the input shaft of the dynamo 86, The flexible transmitting power axis 90 
connected with the rear end part of the power extraction shaft 21 of the car 1 0 enabling free 
attachment and detachment. Via the bevel-gear mechanism 91, an interlocking linkage is carried out 
to the rear end part of the power extraction shaft 21, and the dynamo 86 is driven under the power 
supplied by the power take-off 22 from the engine 1 1 of the car 10. The follower gear 93 fixed to the 
input shaft of said hydraulic pump 87 has geared to the gear drive 92 fixed to the input shaft of the 
dynamo 86. 

It drives under the power supplied by the power take-off 22 from the engine 1 1 of the car 1 0. 

[0044]The control valve unit which contains two or more control valves for the brake equipment 83 in 
the towing vehicles 70 further, The valve unit 94 which consists of a control valve unit containing two 
or more control valves for the active suspension device 84, the electrical distribution unit 95, and the 
control unit 100 are formed. The oil pressure generated with said hydraulic pump 87 via the valve unit 
94, The four brake cylinders 106 (refer to drawing 9) of the brake equipment 83 and the four 
suspension cylinders 105 are supplied, and the electric power from the dynamo 86 or the battery 80 
is supplied to the drive motor 81 of one pair of right and left, and the drive motor (graphic display 
abbreviation) of the rear-wheel~steering device 85. A control system is mentioned later 
[0045]Next, the hydraulic line of said car 10 is explained briefly. As shown in drawing 6, the oil 
pressure which drove the hydraulic pump 40 with the electric motor 41, and was generated. The 
power cylinder 43 of the power steering device 15 is supplied via the control valve 42, and oil 
pressure, Via the control valve unit 44, the four suspension cylinders 45 of the active suspension 
device 19 are supplied, and oil pressure. Via the control valve unit 46, the four brake cylinders 47 of 
the brake equipment 18 are supplied, and a part of oil pressure is accumulated to the hydraulic 
accumulator 48. However, said control valve 42 and the control valve units 44 and 46 are controlled 
by the control signal from the control unit 50 of the car 10, respectively. 

[0046]Next, the control system of the car 10 is explained. As shown in drawing^ 7» the control unit 
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50 of the car 1 0. The EGI control device 34, the EAT control device 35, the P/S control device 36, 
ABS control device 37, the ACS control device 38, the 4WS control device 39, and the pump drive 
circuit 33, The microcomputer containing CPU51, and ROM52 and RAM53, The bus 55 containing the 
input interface 54 including the conversion circuit which carries out the A/D conversion of the 
detecting signal, and the shaping circuit to shape in waveform, and an address bus, a control bus and 
a data bus, and the output interface 56 grade are provided. 

[0047]In said car 10, as sensors, The vehicle speed V of the car 10. The car height sensor 58 which 
is formed, respectively near the suspension cylinder 45 of the speed sensor 56 to detect and 57 or 4 
wheel speed sensors which detect the wheel speed Vw1"Vw4 of the right-and-left order rings 16 and 
17. and detects the car heights H1-H4, the rudder sensor 59 which detects handle rudder angle 
thetah, Yaw rate psiv which acts on the body. The yaw rate sensor 60 to detect, the vertical 
acceleration sensors 61 which detect the vertical acceleration Gv which acts on the body, the lateral 
acceleration sensor 62 which detects the lateral acceleration Gh which acts on the body, the brake 
pressure sensor 63 which detects the oil pressure Pb of the brake equipment 18, It is provided in the 
position detecting switch 64 and the connecting hinge part 31 which output position signal PS set to 
ON when the output gear 30 and the follower gear 29 of the power distribution gear device 12 gear. 
When the towing vehicles 70 are connected, the connection pilot switch 68 etc. which output 
connecting signal OS set to ON are formed, and these sensors and the detecting signal of the switch 
are supplied to the control unit 50. 

[0048]Each part control devices 34-39 include the microcomputer and drive circuit where the 
predetermined control program was stored, respectively. The read in control which reads the 
detecting signal from sensors into said ROM52, Control programs, such as detecting-signal 
processing control which processes a detecting signal, and the below-mentioned control gain change 
control which changes the base control gain beforehand set as each part control devices 34-39, 
respectively, are stored beforehand, and memories required for those control are provided in RAM 53. 
Said output interface 56 is a thing for supplying various signals (refer to drawmg^ W to the towing 
vehicles 70, and this output interface 56 is connected to the input interface 121 of the control unit 
100 of the towing vehicles 70 via a signal cable, enabling free attachment and detachment. 
[0049]The EGI control device 34 outputs the control signal which controls the fuel oil consumption 
and ignition timing of the engine 1 1 according to an automobilism state to the engine 1 1 in response 
to various signals of the sensors and switches besides a graphic display. The EAT control device 35 
outputs the control signal which controls the automatic transmission 13 according to an automobilism 
state or a run state to the control valve unit of the automatic transmission 1 3 in response to various 
signals of the sensors of a graphic display, the sensors besides a graphic display, and switches. The 
P/S control device 36 controls the control valve 42, and controls the control force of the steering 
wheel 1 4. 

[0050] In order to prevent a wheel from locking at the time of braking, ABS control device 37 controls 
the brake pressure of the four brake cylinders 47 via two or more control valves in the control valve 
unit 46 so that the slip amount of each wheel becomes in less than a control-objectives value. The 
ACS control device 38 controls the amount of supply and the discharge of oil pressure to the four 
suspension cylinders 45 via the control valve unit 44 to hold the amount of bounce of the body to a 
predetermined value, and for below a predetermined value to carry out the amount of pitches, and the 
amount of rolls, respectively. The 4WS control device 39 outputs a control signal to the motor drive 
circuit 49 for the drive motor of the rear-wheel-steering device 20, in order to be a predetermined 
vehicle speed induction type control characteristic, with to control the rear-wheel-steering device 20 
according to handle rudder angle thetah and the vehicle speed V. 

[0051] However, since the contents of the control performed with said each part control devices 34- 
39 are the same as that of the thing of the usual car, omit the explanation, but In the control unit 50 
of the car 10 in this example. According to the connecting state which connects the towing vehicles 
70, so that it may mention later. It differs from the control unit of the usual car in that control which 
changes each base control gain of the EGI control device 34, the EAT control device 35, ABS control 
device 37, the ACS control device 38, and the 4WS control device 39 is performed. 
[0052] Next, the electric supply system in the towing vehicles 70 is explained. As shown in drawing 8 , 
the output line of the dynamo 86, Multiple connection is carried out to the battery 80 and the 
electrical distribution unit 95, and the output line of the solar panel 79 is connected to the battery 80, 
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It is constituted so that electric power may be supplied independently of one pair of drive motors 81 
which drive the rear wheel 73 on either side via the motor driving unit 101 from the electrical 
distribution unit 95, It is constituted so that electric power may be supplied to the drive motor 96 
which drives the rear-wheeHsteering device 85 via the motor drive circuit 102 from the electrical 
distribution unit 95. Said dynamo 86 is an AC dynamo (three-phase AC generator of a semiconductor 
rectification method) with an output of about 30-50 kW, for example, and outputs direct current 
power. The voltage regulator 97 of this dynamo 86 is controlled by the control unit 100 shown in 
dr awing 9. 

[0053]The electrical distribution unit 95 supplies the electric power for utilities for the lighting 
apparatus in the towing vehicles 70, the refrigerator 107, cookware, the television 108, and audio 
equipment 109 grade while supplying electric power to the motor driving unit 101 and the motor drive 
circuit 1 02. The electrical distribution unit 95 is also controlled by the control unit 100. Said one pair 
of drive motors 81 consist of direct-current motors, and multiple connection of the load resistance 
98 for a braking operation is carried out to each drive motor 81. Since the drive motor 81 will rotate 
with the rear wheel 73, and will generate electricity and the electric power will be consumed by the 
load resistance 98 if a motor drive line is made into an open loop into the motor driving unit 101 at 
the time of braking, a braking operation will be obtained with the drive motor 81. 
[0054]Next, the hydraulic I ine in the towing vehicles 70 is explained. As shown in drawing 9, the oil 
pressure which drove the hydraulic pump 87 under the power supplied from the power take-off 22 
(PTOX and was generated, Via the control valve unit 104, the four suspension cylinders 105 of the 
active suspension device 82 are supplied, and oil pressure, Via the control valve unit 103, the four 
brake cylinders 106 of the brake equipment 83 are supplied, and a part of oil pressure is accumulated 
to the hydraulic accumulator 88. However, the control valve unit 103,104 is controlled by the control 
signal from the control unit 100 of the towing vehicles 70, respectively. 

[0055] Next, the control system of the towing vehicles 70 is explained. In the control unit 100. The 
drive motor controller 1 10, ABS control device 1 11, the ACS control device 112, the RWS control 
device 113, the dynamo controller 1 14, the power distribution controller 1 15, and the microcomputer 
containing CPU1 16, and ROM1 1 7 and RAMI 18, The input interface 119 including the conversion 
circuit which carries out the A/D conversion of the detecting signal from sensors, and the shaping 
circuit to shape in waveform, The input interface 121 grade for inputting various signals supplied from 
the control unit 50 of the car 10 as the bus 120 containing an address bus, a control bus, and a data 
bus is provided. 

[0056] As sensors, The car 10 and the towing vehicles 70. The power Fh before and after acting on 
the connecting hinge part 31 to connect. It is provided, respectively near the suspension cylinder 105 
of 124 or 4 hinge angle sensors which detect the hinge angle alpha of the force sensor 122 before 
and after detecting, the up-and-down force sensor 123 which detects the up-and-down power Fv of 
acting on this connecting hinge part 31, and this connecting hinge part 31 (refer to drawing 1 8), and 
the car heights Ht1-Ht4. Steering angle thetatr of the car height sensor 125 and the rear wheel 73 to 
detect. The pressure sensor 127 which detects the steering angle sensor 126 to detect and the oil 
pressure Pt generated with the hydraulic pump 87, the wheel speed sensor 129 which detects the 
wheel speed Vwt1-Vwt4 of the wheel of 128 or 4 voltage sensors which detect the voltage D of the 
battery 80, etc. are formed. The detecting signal from these sensors is supplied to the control unit 
100. 

[0057]Each part control devices 1 1 0-1 13 include the microcomputer and drive circuit where the 
predetermined control program was stored, respectively. The read in control which reads the 
detecting signal from sensors into said R0M117, Control programs, such as detecting-signal 
processing control which processes a detecting signal, and operation setting-out control which sets a 
control stop to control execution of each part control devices 110-113 shown in drawing 14, are 
stored beforehand, and memories required for those control are provided in RAM 11 8. the signal 
(ignition-switch signal Ig.) of the car 10 to versatility [ input interface / 121 / said ] It is a thing for 
receiving position signal PS, connecting signal CS, range signal RS of a select lever, the vehicle speed 
V, rudder angle thetah, brake pressure Pb, the wheel speed Vw1-Vw4, etc.. This input interface 121 is 
connected to the output interface 56 of the control unit 50 of the car 1 0 via a signal cable. 
[0058]Via the motor driving unit 101, the drive motor controller 1 10 controls one pair of drive motors 
81 by the below-mentioned control characteristic, and ABS control device 111, In order to prevent a 
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wheel from locking at the time of braking, the brake pressure of the four brake cylinders 106 Is 
controlled via two or more control valves In the control valve unit 103 so that the slip amount of each 
wheel becomes in less than a control-objectives value. The ACS control device 1 12 controls the 
amount of supply and the discharge of oil pressure to the four suspension cylinders 105 via the 
control valve unit 104 to hold the amount of bounce of the body to a predetermined value, and for 
below a predetermined value to carry out the amount of pitches, and the amount of rolls, 
respectively. The RWS control device 113 outputs a control signal to the motor drive circuit 102 for 
the drive motor 96 which is the below-mentioned control characteristic, with drives the rear-wheeH 
steering device 85 in order to control the rear-wheel-steering device 85. 

[0059]Next said order force sensor 122, the up-~and-down force sensor 123, and the hinge angle 
sensor 124 are explained. As shown In drawing 11 and drawing 12, in the rear end part of the 
connecting member 23 fixed to the car 10. In the front end part of the connecting member 74 which 
the hinge member 24 of the KO type cross section was formed, and was fixed to the towing vehicles 
70. Both the connecting members 23 and 74 are connected by forming the hinge member 75 which 
fits into the hinge member 24, inserting the flanged~pin member 65 for perpendicular in both the hinge 
members 24 and 75 from the upper part in the connecting hinge part 31, and equipping the lower end 
part of the pin member 65 with the split pin 66, enabling free rotation, 

[0060]Into the predetermined length portion near the hinge member 75 of said connecting members 
74. The detection member 130 of the flat rectangular parallelepiped shape made from metal (for 
example, stainless steel) is Interposed, and the connecting member 74 comprises screwing the thread 
part 131,132 of the detection member 130 order both ends In the connecting member 74 so that the 
bending load of sufficient traction and a sliding direction may be borne. The strain gage 1 33 (a total of 
four) is stuck on up-and-down both sides and the both sides side of said detection member 130, and 
they are the two strain gages 133 (.) on either side. Or for [ which acts on the connecting hinge part 
31 3 the front, or the order power facing back can be detected from the detecting signal of the four 
strain gages 133, and for the upper parts or the up-and-down power for lower parts of acting on the 
connecting hinge part 31 can be detected from the detecting signal of the two strain gages 133 of 
up-and-down both sides. The outside surface of the detection member 1 30 is covered by the rubber 
member 134. That is, the order force sensors 122 are the two strain gages, the detection member 
1 30 and right and left, 133 (.)• Or comprise the four strain gages 133 and the up-and-down force 
sensor 123, It comprises the two strain gages, the detection member 130 and up-and-down both 
sides, 133, and the detecting signal of the strain gage 133 of the order force sensor 122 and the 
detecting signal of the strain gage 133 of the up-and-down force sensor 123 are supplied to the 
control unit 100. 

[0061] In order to detect the hinge angle alpha, on the upper surface of the connecting member 74. 
The displacement pickup 135 of one pair of right and left Is allocated, the rear end part of each 
detecting body 136 is connected by the pin 138 perpendicular to the connecting member 74, enabling 
free rotation, and the connecting fitting 139 of the front end part of each detection rod 137 is 
connected with the bolt 140 perpendicular to the bracket 67 of the hinge member 24, enabling free 
rotation. Since it will change in the mode from which the stroke of the rod 137 of both the 
displacement pickups 135 differs if the connecting member 74 rotates to the connecting member 23 
and the hinge angle alpha arises, the hinge angle alpha and a hand of cut are detectable from the 
detecting signal. That is, the hinge angle sensor 124 comprises the displacement pickup 135 of one 
pair of right and left, and the detecting signal is supplied to the control unit 100. The numerals 141 
are the rubber boots for protecting said sensor among a figure. Said order force sensor 1 22, the up- 
and-down force sensor 123, and the hinge angle sensor 124 may show an example, and the thing of 
various composition may be sufficient as them. 

[006 2] Next, the control gain change control performed by the control unit 50 of the car 10 is 
explained based on the flow chart of drawing 13. SI (i= 1, 2, ...) shows each step among a figure. This 
control Is control which changes the control gain of each part control devices 34-39 (however, 
except for the P/S control device 36) according to the connecting state of the towing vehicles 70 to 
the car 1 0, and the connected state of PT022. 

Since the base control gain of these each part control device is set up become the proper 
characteristic in the state where the towing vehicles 70 are not connected. When the towing vehicles 
70 are connected and PT022 is connected, it is desirable for it to be necessary to increase the 
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output of the engine 1 1 or the automatic transmission 1 3 fundamentally, and to amend a control gain 
appropriately also about ABS control, ACS control, and 4WS control according to connection of the 
towing vehicles 70. 

[0063]if control is started with an injection of an ignition switch — various signals (position signal 
PS.) When connecting signal CS etc. are read (SI), and lessons is taken from whether next the towing 
vehicles 70 are connected, it is judged based on connecting signal CS (S2) and it has not connected, 
it shifts to 86, and when having connected, it shifts to S3. Next, it is judged based on position 
detection signal PS whether PT022 is connected or not (S3). 

[0064]Next, when PT022 is connected, the control gain correction factor K is set up in S4. Namely, in 
order to make an engine into the characteristic by the side of output increase, the control gain 
correction factor Ke of the EGI control device 34 is set as 1.2, In order to make the automatic 
transmission 13 into the characteristic by the side of output increase, the control gain correction 
factor Kt of the EAT control device 35 is set as 1.2, In order to make braking pressure of the brake 
cylinder 47 into the characteristic by the side of increase, the control gain correction factor Kb of 
ABS control device 37 is set as 1.1, In order to make the active suspension device 1 9 into the 
characteristic by the side of software, the control gain correction factor Ka of the ACS control 
device 38 is set as 0.9, In order to make the rear-wheel-steering device 20 into the characteristic by 
the side of a driving stability rise, the control gain correction factor Kw of the 4WS control device 39 
is set as 1.1. After setting out of the control gain correction factor K in S4, in S7, the control signal 
which carries out considerable to said five control gain correction factors Ke, Kt, Kb, Ka, and Kw, 
respectively is outputted to a corresponding control device, it returns to SI after that, and S1 or 
subsequent ones is performed every minute time. 

[0065]Although the towing vehicles 70 are connected, Since the load in the driving force loss and the 
hydraulic pump 87 in the dynamo 86 decreases although running driving force does not decrease 
when PT022 is not connected. In view of the load of the engine 11 decreasing and the brake 
equipment 83 of the towing vehicles 70 stopping operating, the control gain correction factor Ke, Kt, 
Kb, Ka, and Kw are set as 1.1, 1.1, 1.2, 0.9, and 1.2 in S5, respectively. That is, somewhat the 
automatic transmission 13 again in the characteristic which increases some engine outputs in the 
characteristic by the side of output increase. Further the braking pressure of the brake cylinder 47 in 
the characteristic by the side of increase again, In the characteristic by the side of software, further 
the rear-wheel-steering device 20 for the active suspension device 1 9 again in the characteristic by 
the side of a driving stability rise. In order to carry out, respectively, the control gain correction 
factor Ke, Kt, Kb, Ka, and Kw are set up as mentioned above, respectively, and each control signal is 
outputted to a corresponding control device like the above in S7 after setting out of the control gain 
correction factor K. 

[0066]Since it is not necessary to change a control gain when the towing vehicles 70 are not 
connected as a result of the judgment of S2, in S6, all of the control gain correction factor Ke, Kt, Kb, 
Ka, and Kw are set as 1.0, and the control signal is outputted to a control device corresponding, 
respectively. In this case, control by a base control gain is performed in each part control devices 34- 
39. 

[0067]Next, it is the control performed with the microcomputer of the control unit 100 of the towing 
vehicles 70, and the operation setting-out control which sets a control stop to control execution of 
each part control devices 1 1 0-1 1 3 is explained based on the flow chart of drawing 14. If control is 
started with an injection of an ignition switch based on ignition-switch signal Ig supplied from the car 
10, In [ various signals (the voltage signal D of position signal PS, connecting signal GS, and the 
battery 80, the oil pressure Pt of the hydraulic pump 87, etc.) are read (S1 1), next ] S2, It judges 
whether PT022 is connection, it is judged based on position signal PS whether connecting signal CS 
is ON (a connecting hinge part connects), it is judged in SI 3 whether the voltage D is more than 
predetermined value DO, and it is judged in SI 4 whether the oil pressure Pt is more than 
predetermined value PO. 

[0068]ln [ PT022 is connected on condition that the voltage D is / the oil pressure P / more than 
predetermined value PO in more than predetermined value DO, the flag Fg is set (SI 5), next ] SI 6, 
The flag signal which shows the flag Fg set for permitting control execution of the drive motor 
controller 1 1 0, the ACS control device 112, ABS control device 111, and the RWS control device 113 
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is outputted to each part control devices 1 10-1 13, and carries out a return to S10 after that When 
the judgment of which step of said SI 2, SI 3, and SI 4 is No, Since drive controlling of the drive motor 
81, ABS control, ACS control, and RWS control cannot be performed in the expected characteristic. 
In [the flag Fg is reset in SI 7 and ] St8 next The flag signal which shows the flag Fg reset for 
setting up the control stop of the drive motor controller 1 10, the ACS control device 1 1 2, ABS 
control device 111, and the RWS control device 1 1 3 is outputted to each part control devices 1 1 0- 
1 13, and carries out a return to SIC after that. 

[0069]Next, it is the drive controlling to the drive motor 81 performed with the drive motor controller 
110 of the towing vehicles 70, and the drive controlling at the time of a rectilinear-propagation run 
and a turning travel is explained based on the flow chart of dra wing 15. In the drive controlling to this 
drive motor 81, said order power Fh is maintained to and it controls by controlling 

appropriately the driving force of the drive motor 81 of the towing vehicles 70 to be able to run in 
that state where the towing vehicles 70 are not towed. Between ON of an ignition switch, if the read 
in of a flag signal is always made, it is judged whether the flag Fg is a set (S20) and the flag Fg is set 
It is judged whether it is below the small predetermined value CI (for example, CI is a value of about 
0-5 Kgw) to which various signals (signals, such as rudder angle thetah, the vehicle speed V, the 
order power Fh, and the hinge angle alpha) were read into (S21 X next the absolute value of the order 
power Fh was set beforehand (S22). a loose downward slope run, when drive controlling of the drive 
motor 81 is carried out appropriately, or it comes out, and the absolute value of the order power Fh is 
less than [ predetermined value CI ], in order to maintain the control state, it returns to S20. 
[0070]It is in the state where the car 10 tows the towing vehicles 70 order power Fh>0, the state, for 
which the car 10 is pushed by the towing vehicles 70 order power Fh<0 to the front, and the state 
where order power does not act on the connecting hinge part 31 order power Fh=0. If the decision 
result of S22 is set to No, target hinge angle alphaT will calculate because several Nm average target 
rotation of the inside-and~outside ring of the towing vehicles 70 calculates with a predetermined 
computing equation (S23X next applies rudder angle thetah to the map of d rawin g 16 based on the 
vehicle speed V and rudder angle thetah (S24). The map of drawing 16 is what set up target hinge 
angle alphaT by making rudder angle thetah and the vehicle speed V into a parameter, target hinge 
angle alphaT increasing according to increase of rudder angle thetah, and having set rudder angle 
thetah as the characteristic that target hinge angle alphaT decreases according to increase of the 
vehicle speed V, when the same — this target hinge angle alphaT — the towing vehicles 70 — the 
running locus of the car 10 — trace — it has set up like. 

[0071] Next, in S25, the inside-and-outside ring number~of~rotations correction factor Kio calculates 
by hinge angular variability deltaalpha calculating as deltaalpha- (alpha T~alpha), next applying hinge 
angular variability deltaalpha to the map of drawing 17. Said hinge angle alpha is an angle which the 
connecting member 74 to the connecting member 23 makes, as shown in drawing 1 8. 
In the map of d raw ing 18 , revolution is insufficient at the time of hinge angular variability deltaalpha>0, 
therefore the correction factor Kio of an outside rear wheel is Kio>1.0. The correction factor Kio of 
an inside rear wheel is Kio<1,0 again. It has set up, respectively. 

At the time of hinge angular variability deltaalpha<0, it is set as the characteristic opposite to the 
above that revolution is superfluous therefore. 

[0072]Next in [ in target~revolving~speed nickel of an inside rear wheel, in S27, the correction factor 
Kio of a nickel=Nmx inside rear wheel and the target revolving speed No of an outside rear wheel 
calculate, without the correction factor Kio of a No=Nmx outside rear wheel, and ] S28, The control 
signal for making the number of rotations of the drive motor 81 of an inside rear wheel and an outside 
rear wheel into the target revolving speed nickel and No, respectively is outputted to the motor 
driving unit 101, and returns to S20 after that, and S20 or subsequent ones are performed every 
minute time. Therefore, since the power Fh before and after acting on the connecting hinge part 31 
will be maintained by less than predetermined value C1 [ always small ] by the above drive controlling 
at the time of a rectilinear-propagation run and a turning travel, Without receiving most influences of 
the towing vehicles 70, the car 10 can run with a travelling feeling as if it was not towing the towing 
vehicles 70, and the running stability of the towing vehicle system 1 and its driving stability will 
improve remarkably . 

[00733ln the drive controlling to said drive motor 81, although not illustrated to a flow chart, it may 
control to become following various control modes. 
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1) Form a yaw rate sensor in the towing vehicles 70, and using the yaw rate, control so that a yaw 

rate is solved at the time of a rectilinear-propagation run. 

2) At the time of a low-speed turning travel, a sake [ on a small turn disposition ], cancel restrictions 
of the order power Fh and drive the drive motor 81 on either side to an opposite direction mutually. 

3) Although a retreat run is not indicated in said drive controlling, where the gear of the car 10 is 
switched to reverse. It constitutes so that the driving force of the drive motor 81 may be made to 
increase using the power Fh before and after the order force sensor 122 detected so that the towing 
vehicles 70 may tow the car 10 by the power more than predetermined. 

[0074]And in retreating circling, in order to prevent the jackknife phenomenon which the car 1 0 
thrusts into the towing vehicles 70, it controls to make the driving force ratio (or revolving speed 
ratio) of the drive motor 81 on either side smaller than the driving force ratio at the time of a 
revolution advancing travel (or revolving speed ratio), and — the time of a regular run of rectilinear 
propagation — the drive of the drive motor 81 — regulation — or it constitutes so that it may 
restrict or stop. 

4) It constituted from said example so that drive controlling might be performed, on condition that the 
flag Fg was set, but in a predetermined run state (at for example, the at the time of start and 
acceleration), constitute so that drive controlling of the drive motor 81 may be carried out. 

5) When the lateral acceleration Gh at the time of the revolution detected with the lateral 
acceleration sensor 62 of the car 10 is beyond a predetermined value, constitute so that the drive of 
the drive motor 81 may be regulated or restricted for the improvement in grip force to a road surface. 

[0075]Next, it is the drive controlling to the drive motor 81 performed with the drive motor controller 
1 10 of the towing vehicles 70, and drive controlling when braking via the drive motor 81 at the time of 
braking is explained based on the flow chart of drawing 19^^ In the drive controlling at the time of this 
braking, it is controlling and making power before and after acting on the connecting hinge part 31 
fundamentally negative (state where it is got blocked and the towing vehicles 70 pull the car 10), and 
the towing vehicles 70 prevent becoming a jackknife phenomenon thrust into the car 10, A powerful 
braking effort is generated by reverse-driving the drive motor 81, when the drive motor 81 is first set 
to OFF in a predetermined braking state, and predetermined time braking is carried out in a 
resistance operation of the load resistance 98 and also there is the necessity for braking. 
[0076]If the read in of a flag signal is always made, it has it judged whether the flag Fg is a set 
between ON of an ignition switch (S30) and the flag Fg is set, various signals (signals, such as the 
brake pressure Pb by the side of the vehicle speed V, the order power Fh, and the car 1 0) will be 
read (S31). The vehicle speed V in S32 above predetermined value VO (for example, 20 km/h) (S32, 
Yes), At the zero or more (S33, Yes) predetermined values Pb, the order power Fh of the brake 
pressure Pb is the predetermined value C2 (however, C2). Although what is necessary is just more 
than zero, since it is desirable to also brake the towing vehicles 70 side in order to prevent a 
jackknife phenomenon when it is the following (S34, Yes) with a desirable, to some extent big value, it 
shifts to S35. 

[0077]In S35, judge whether the flag Fm is reset, and since the flag Fm is reset among the beginnings, 
The drive motor 81 is controlled at OFF (S36), the flag Fm is set (837), next timer TM starts (S38), it 
returns to S30 after that, and repeat execution of S30 or subsequent ones is carried out every 
minute time. As mentioned above, since turn OFF the drive motor 81 , make the feed line to the two 
drive motors 81 into an open loop into the motor driving unit 101, it is made to generate electricity 
with the drive motor 81 and the electric power is made to consume by the load resistance 98, a 
braking action will be obtained by resistance of the drive motor 81. 

[0078]After switching the drive motor 81 to OFF, at first, it shifts to S39 through S30-S35, and it is 
judged in S39 whether counted value TM of timer TM is more than predetermined time tO (for 
example, 2 seconds), it returns to S30 at the time of No, and S30-S35, S39, and S40 are repeated. 
And after predetermined time tO progress, it shifts to S40 from S39 from OFF of the drive motor 81, 
the reverse drive of the two drive motors 81 is carried out in S40, it returns to S30 after that, and 
S30 or subsequent ones are repeated. Thus, since a powerful braking effort occurs by carrying out 
the reverse drive of the drive motor 81, If the braking effort of the towing vehicles 70 increases 
rapidly, the order power Fh facing the front increases, it will be in the state where the towing vehicles 
70 are pulled by the car 10 more than predetermined value 02 and the judgment of S34 serves as No, 
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in S41, the flag Fm and timer TM will be reset and it will return to S30. Thus, via the braking action 
according to the load resistance 98 of the drive motor 81 the time of braking, and the braking action 
by counterrotation drive, traction of a car is made beyond a predetermined value, the towing vehicles 
70 change into the state where it is pulled by the car 10, and prevent a jackknife phenomenon, and 
the running stability and the safety at the time of braking can be boiled markedly, and can be 
improved. 

[0079]In said braking control, although not illustrated to a flow chart, it may control to become 

following various control modes. 

1) At the time of braking, carry out repeat execution of the step of S23-S28 of drawing 15, control 
the driving force distributing to the drive motor 81 on either side, and raise driving stability so that 
the order power Fh may become less than predetermined value C2. And further also at the time of 
braking of a turning travel, it constitutes so that the towing vehicles 70 may trace the running locus 
of the car 10. 

2) Form a yaw rate sensor in the towing vehicles 70, and using a detected yaw rate, at the time of 
braking of a rectilinear-propagation run, control the driving force of the drive motor 81 so that the 
yaw rate of the towing vehicles 70 is solved. 

[0080] Next, the vehicle speed zero control performed with the drive motor controller 34 of the towing 
vehicles 70 is explained based on the flow chart of d raw ing 20 . This vehicle speed zero control is 
control which controls the drive motor 81 so that the vehicle speed V serves as zero during parking 
or a stop. If the read in of a flag signal is always made, it has it judged whether the flag Fg is a set 
between ON of an ignition switch (S50) and the flag Fg is set various signals (signals, such as range 
signal RS from the vehicle speed V and the EAT control device 35) will be read (S51X 
[0081] Next, the judgment of being N range or P range is made, in S53, it is judged whether the 
absolute value of the vehicle speed V is positive, in S52, when the judgment of S52 or S53 is No, it 
returns to S50, and they are N range or P range, And when the absolute value of the vehicle speed V 
is positive, in S54, the number NT of target wheel rotations common to four flowers equivalent to the 
vehicle speed V calculates. Next in S55, it is a control signal equivalent to the number NT of target 
wheel rotations, the control signal of the vehicle speed V and an opposite direction (direction which 
makes the vehicle speed V zero) calculates, and it is outputted to the motor driving unit 101, and 
returns to S50 after that and repeat execution of S50 or subsequent ones is carried out every 
minute time. Thus, stop power and parking power can be heightened by controlling so that the vehicle 
speed V serves as zero at the time of a stop or parking. 

[0082]Next, the ABS control start judging control performed with ABS control device 11 1 of the 
towing vehicles 70 is explained based on the flow chart of drawing 21. Between ON of an ignition 
switch, if the read in of a flag signal is always made, it is judged whether the flag Fg is a set (S60) and 
the flag Fg is set Various signals (signals, such as the wheel speed Vw1~Vw4 of a car and the wheel 
speed Vwt 1 - Vwt4 of towing vehicles) are read (S61). Next, in [ in S62, apply wheel speed Vwl of the 
coupled driving wheel (front wheel) of the car 10 and Vw2 to a predetermined computing equation, 
and the presumed car body speed Vs of the car 10 calculates them, next ] S63, While the real car 
body speed Va of the car 10 calculates from the average value of wheel speed Vwl of the coupled 
driving wheel (front wheel) of the car 10, and Vw2, the real car body speed Vat of the towing vehicles 
70 calculates from the average value of wheel speed Vwtl of the coupled driving wheel (front wheel) 
of the towing vehicles 70, and Vwt2. 

[0083] Next, in S64, it is judged whether the difference (Vs-~Va) of the presumed car body speed Vs 
and the real car body speed Va is more than predetermined value Valpha, and when the decision 
result is Yes, in S65, it is judged whether the difference (Vs-Vat) of the presumed car body speed Vs 
and the real car body speed Vat is more than predetermined value Vbeta (however, Valpha>Vbeta). 
When the decision result is Yes, in S66, the ABS control flag Fabs for setting up a start and 
execution of ABS control is set, next ABS control is performed in S76, it returns to 860 from S67, 
and repeat execution of S60 or subsequent ones is carried out every minute time. 
[0084]By the judgment of S64, in No, it shifts to S68, the ABS control flag Fabs is reset and it 
returns after that by the judgment of No or S65 S60. The above (Vs-Va) expresses the slip amount 
of the wheel of the car 10, and (Vs-Vat) expresses the slip amount of the wheel of the towing 
vehicles 70. 

Said Valpha and Vbeta are equivalent to the start threshold which starts ABS control. 
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As mentioned above, by setting it as V alpha>V beta, the ABS control of the towing vehicles 70 can 
be made to be able to start at an early stage rather than the ABS control of the car 10, and the 
jackknife phenomenon which the towing vehicles 70 thrust into the car 10 can be prevented. Since 
the control content of ABS control itself was the same as that of the ABS control of the usual car, 

the detailed explanation was omitted- 

[0085]Next, the active suspension control (ACS control) performed with the ACS control device 1 12 
of the towing vehicles 70 is explained based on the flow chart of drawing 22. So that the up-and- 
down power Fv of acting on the connecting hinge part 31 may serve as the amount of bounce which 
serves as zero as much as possible in this ACS control. And control the oil quantity of the 
suspension cylinder 1 05, control the car height of the position of four wheels, and so that the amount 
of pitches and the amount of rolls may become, respectively below in a predetermined value this ACS 
control, It is only differing from ACS control of the usual car in that the amount of target bounce is 
set up using the up-and~down power Fv detected with the up-and-down force sensor 123, and since 
it is the same as that of ACS control of the usual car, the other point is explained briefly. 
[0086]If the read in of a flag signal is always made, it has it judged whether the flag Fg is a set 
between ON of an ignition switch (S70) and the flag Fg is set, various signals (signals, such as the up- 
and-down power Fv and the car heights Ht1-Ht4) will be read (S7lX Next, the amount BT of target 
bounce calculates the up-and-down power Fv detected with the up-and-down force sensor 123 by 
applying to the map of drawing 23 ( S 7 2). The map of drawing 2 3 makes up-and-down power Fv a 
parameter, set up the amount BT of target bounce, and up-and-down power Fv>0, The state where 
the connecting member 23 of an automatic car side pulls up the connecting member 74 by the side of 
towing vehicles upwards, the state where, as for up-and-down power Fv<0, the connecting member 
23 reduces the connecting member 74 below, and up-and-down power Fv=0 are in the state where 
the up-and-down power Fv does not act between the connecting member 23 and the connecting 
member 74 

[0087] Next, based on the car heights Ht1-Ht4 detected with the car height sensor 125 in S73, The 
actual amount Ba of bounce, the amount Pi of pitches, and the amount Ro of rolls calculate, next the 
control oil quantity Qb common to the suspension cylinder 1 05 corresponding to four wheels 
calculates from the difference (BT-Ba) of the amount of bounce (S74). Next, the control oil quantity 
Qf of the suspension cylinder 105 corresponding to the front wheel 72 and the control oil quantity Qr 
of the suspension cylinder 105 corresponding to the rear wheel 73 calculate from the amount Pi of 
pitches (S75). Next, the control oil quantity Qp of the suspension cylinder 105 corresponding to a left 
side wheel and the control oil quantity Qs of the suspension cylinder 105 corresponding to a right 
side wheel calculate from the amount Ro of rolls (S76). 

[0088] Next, in S77 from the above control oil quantity Qb, Qf, Qr, Qp, and Qs. The control oil quantity 
of the suspension cylinder 105 corresponding to each of four flowers calculates (S77), The control 
signal equivalent to the control oil quantity of each of that ring will be outputted to the control valve 
unit 104 (S78X the oil quantity of the four suspension cylinders 105 will be controlled, it will return to 
S70 after that, and repeat execution of S70 or subsequent ones will be carried out every minute time. 
Thus, by applying the up-and-down power Fv to the map of d raw ing 23, setting up the amount BT of 
target bounce, and controlling the car height of the position of four flowers, it is controllable so that 
the up-and-down power Fv turns into abbreviated zero or very small power as a result, the influence 
of the towing vehicles 70 on the car 10 becomes small, and it can run with a travelling feeling as if it 
was not towing the towing vehicles 70, and performance traverse and maneuverability drivability will 
boil the car 1 0 markedly, and will improve. 

[0089] Next, the rear-wheel~steering control performed with the RWS control device 1 13 of the 
towing vehicles 70 is explained based on the flow chart of drawing 24. If the read in of a flag signal is 
always made, it has it judged whether the flag Fg is a set between ON of an ignition switch (S80) and 
the flag Fg is set, various signals (signals, such as the vehicle speed V, rudder angle thetah, the hinge 
angle alpha, and rear-wheel-turning angle thetatr) will be read (SSI). Next, the vehicle speed V, 
rudder angle thetah, and the hinge angle alpha are applied to the map of drawing 25 , and target rear- 
wheel-turning angle thetaT calculates (S82). The map of draw ing 25 is set as the three-dimensional 
map in which target rear-wheel-turning angle thetaT increases according to increase of rudder angle 
thetah, and in rudder angle thetah target rear-wheel-tuming angle thetaT decreases according to 
increase of the vehicle speed V when the same, and target rear~wheel-turning angle thetaT 
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decreases according to increase of the hinge angle alpha. When opposite direction, i.e., rudder angle, 
thetah of target rear-wheel~turning angle thetaJ is always the direction of right-handed rotation to 
rudder angle thetah, and direction of left-^handed rotation and rudder angle thetah of target rear- 
wheel-turning angle thetaT is the direction of left-handed rotation, target rear-wheel-turning angle 
thetaT becomes the direction of right-handed rotation. 

[0090]Next, steering angle difference deltatheta calculates as deltatheta=^ (theta T-theta tr) (S83), 
next steering angle difference deltatheta is applied to the map of drawing 26, The steering quantity 
delta calculates (S84X and it is outputted to the motor drive circuit 102 for the drive motor 96 with 
which the control signal equivalent to the steering quantity delta drives the rear-wheel-steering 
device 85, and returns to S80 after that, and repeat execution of S80 or subsequent ones is carried 
out every minute time. Thus, it can ask for target rear-wheel-turning angle thetaT by the ability to 
make the vehicle speed V, rudder angle thetah, and the hinge angle alpha into a parameter, and by 
controlling the amount delta of rear wheel turning based on steering angle difference deltatheta, rear- 
wheel-steering control can be performed so that the towing vehicles 70 may trace the turning locus 
of the car 1 0. 

[0091]1) In said rear-wheeHsteering control, although the rudder angle of real time was used as 
rudder angle thetah, rather than a rudder angle, rear-wheeHsteering control can be predetermined- 
timeCthis is the predetermined time which becomes short according to increase of the vehicle speed 
V )-delayed, and can also be controlled. In this case, what is necessary is just to control using 
detection rudder angle thetah in front of predetermined time which changes the characteristic of the 
map of drawing 25 and becomes short according to increase of the vehicle speed V, for example. 

2) Although rear wheel steering is generally unnecessary at the time of a rectilinear-propagation run, 
when carrying out the rectilinear^propagation run of the bad road etc., it is controlling so that the 
hinge angle's alpha serves as zero, and yaw movement can be canceled. At the time of the turning 
travel of turning-radius regularity, carrying out rear-wheel-steering control so that the hinge angle 
alpha detected by the hinge angle sensor 124 may become fixed is also considered. 

3) If a rear~wheel-turning angle becomes excessive, constitute so that a rear-wheel-turning angle 
may not become beyond a predetermined value and it may regulate in view of running stability falling, 
C0092]Next, another example of a towing vehicle system is described. This example is an example at 
the time of [ which drives rear wheel 1 RL of the right and left of the towing vehicles 70A, and 1 RR 
with the hydraulic motor of one pair of right and left ] making it drive. As shown in drawing 27, on the 
towing vehicles 70A. Front-wheel 1 floor line on either side, 1FR, and rear wheel 1RL on either side 
and 1 RR are provided. One pair of hydraulic motors ML and MR which drive independently rear wheel 
1RL on either side and 1RR, respectively are provided, and left rear wheel 1RL is driven with the 
hydraulic motor ML via the left driving shaft 1 1L, and right rear wheel IRR is driven with the hydraulic 
motor MR via the right driving shaft 1 1 R. The driving shafts 1 1L and 11R on either side consist of the 
hydraulic clutches 1 2 so that intermittence is possible. 

[009 3] It is a turbine type hydraulic motor, the motor ML (MR) will serve as 1st end-connection La 
(Ra) with rotation of a forward direction, if it has the 2nd end connection Lb (Rb) and oil pressure 
drops off from 1st end-connection La (Ra) to the 2nd end connection Lb (Rb), and if it flows into this 
and reverse, it will serve as rotation of the direction of the back end. Hydraulic~pump P is a variable- 
capacity type pump. 

It drives like the hydraulic pump 87 of said example under the power supplied via power take-oft from 
a car. 

Hydraulic-pump P is inhaled from the oil tank 1 6, generates oil pressure, and carries out the 
regurgitation of the high-pressure oil pressure to the high pressure line 18 which has the check valve 
17. The 1st and 2nd hydraulic-pressure-supply lines 31 A and 31 B in parallel with each by whom the 
check valves 10 and 32 were connected are drawn from said high pressure line 18, and the open line 
23 is drawn from the oil tank 16. The parallel lines 20L and 21 L (20R, 21R) are mutually drawn from 
each end connections La and Lb (Ra, Rb) of the hydraulic motor ML (MR). 

[0094] Via the change-over valve VVA, the lines 19 and 19L in parallel with each other, the lines 22 
and 22L and change-over valve VVB-L, and VVE-L, to the 1st supply line 31 A and the open line 23, 
selectively, the lines 20L and 21 L of the left-hand side hydraulic motor ML are constituted so that 
connection is possible. Similarly, via the change-over valve VVA, the lines 1 9 and 1 9R in parallel with 
each other, the lines 22 and 22R and change-over valve WB-R, and VVE-R, to the 1st supply line 
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31 A and the open line 23, selectively, the lines 20R and 21R of the right-hand side hydraulic motor 

MR are constituted so that connection is possible. 

[0095]In the downstream of the check valve 32, the flow dividing valve 34 is further connected to said 
2nd supply line 31 B for the change-over valve VVI in the downstream. In while branching to two by 
the change-over valve VVI, the branching change-over valve 33L stands in a row on the line 19L, and 
the branching change-over valve line 33R of another side stands in a row on the line 1 9R. The 
accumulator 41 which accumulates high-pressure oil pressure is connected to the high pressure line 
18, and the line 20L (20R) is connected to the high pressure line 1 8 by the passage 42L (42R). The 
check valve 43L (43R) and change-over valve VVF~~L (VVF-R) are connected to the passage 42L 
(42R). The passages 42L and 42R are mutually parallel, and said each valve WA, WB-L (WB-R), 
VVE-L (VVE~RX VVI, and flow-dividing-valve 34 grade are bypassed. 

[0096]The line 20L (20R) and the line 21 L (21 R) are opened for free passage by the communicating 
path 51 L (51 R), and variable orifice VVC-L (VVC-R) is connected to this communicating path 51 L 
(51 R). The actuator 61 which is intermittent in the clutch 12 is formed, and the supply line 62 for this 
actuator 61 receives the high pressure line 1 8, Connection of the exhaust line 63 is selectively 
enabled via the change-over valve VVJ to the open line 23, and it constitutes so that the state 
where both the lines 62 and 63 of both were intercepted by the change-over valve WJ can be taken. 

[0097]The opening and closing valve WD is formed in the hydraulic motor ML on either side and the 
communicating path 71 which connects MR. Said open line 23 is connected via the safety valve WG 
in the downstream rather than the check valve 17 while being connected via the load unloading valve 
WH to the high pressure line 18 in the upstream (pump side) rather than the check valve 1 7. 
[0098]In explanation this example of control mode, it has a total of eight kinds of control modes like 
the after-mentioned, and the operating state of the valves in these control modes is arranged and 
indicated to Table 1. Opening and closing control of the load unloading valve WH which has not been 
indicated to Table 1 is carried out so that the pressure of the high pressure line 1 8 may serve as a 
prescribed range between a lower limit and upper limit. 
[0099] 
[Table 1] 
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[OlOOlIn control mode given in said table 1, when the operating state of the valve which achieves 
main operations is explained concretely, it is as follows. 

(1) integrated Mohd — this integrated mode is the oil pressure mode ML and the mode which carries 
out drive controlling of the MR so that rear wheel 1RL on either side and 1RR may serve as the same 
number of rotations. 
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two kinds, a right drive and a reverse drive, — it is . 

In this integrated Mohd, the clutch 12 is concluded (state which the change-over valve VVJ opened 
the line 62, and closed the line 63), and the operation mode of change-over valve VVB-L (WB-R), 
WE-L (WE-RX and VVI will be in the state which shows in draw ing 27 . The change-over valve VVA 
is controlled by this state, and the change (setting out of the direction of the motor ML, normal 
rotation of MR, and an inversion) of the direction of hydraulic pressure supply according to a right 
drive or a reverse drive, and the motor ML and the supply flow rate to MR are controlled by it 
(hydraulic pressure supply through the 1st supply line 31 A). In a reverse drive, although a larger 
slowdown than the below-mentioned oil pressure lock mode is obtained, big driving force which rear 
wheel IRL and 1RR rotate [ as opposed to / with a natural thing / the direction of movement of the 
towing vehicles 70A ] to an opposite direction is not given. 

[0101](2) The independent mode independent modes are the hydraulic motor ML and the mode in 
which drive controlling of MR is performed so that rear wheel IRL on either side and 1RR may serve 
as target revolving speed set up independently, respectively. 

the case in integrated mode — the same — two kinds, a right drive and a reverse drive, — it is . 
Conclusion release of the clutch 12 is carried out in this independent mode (state which the change- 
over valve VVJ closed the line 62, and opened the line 63). Although the operation mode of change- 
over valve VVE-L (WE-R) is as being shown in drawing 27, the change-over valve WA is made into 
a central switching position, and the 1st supply line 31 A is intercepted. The change-over valve VVI is 
made into an open position, and serves as a hydraulic-pressure-supply mode using the 2nd supply 
line 31B. Change-over valve VVB-L (VVB-R) is controlled by this state, and the change (setting out 
of the direction of the motor ML, normal rotation of MR, and an inversion) of the direction of 
hydraulic pressure supply according to a right drive or a reverse drive, and the motor ML and the 
change-over valve flow to MR are controlled by it 

[0 1 023(3) LSD mode LSD mode obtains an operation limiting function, and both change-over valve 
VVB-L and VVB-R close the lines 20L and 21 L (20R, 21 R), and it changes them into the motor ML 
and the state where the feeding and discarding of the oil pressure to MR were intercepted thoroughly. 
And the opening and closing valve WD is opened and it prevents it being open for free passage 
among [ hydraulic route ] **** right and left, and producing [ each closing with the motors ML and 
MR ] big rotational difference among the motors ML and MR. Let variable orifice WC-L CWC-R) be 
full close in this LSD mode. 

[0103](4) An oil pressure lock-mode oil pressure lock mode is the mode in which the slowdown power 
using aisle resistance, i.e., diaphragm resistance of variable orifice VVC-L (WC-R), is obtained- In 
this oil pressure lock mode, change-over valve VVB-L and WB-R are in a central switching position, 
and the lines 20L, 21L, 20R, and 21 R are intercepted, and the opening and closing valve WD is 
closed, and variable orifice VVC-L and WC-R are opened. Although an oil will circulate through the 
closed closed hydraulic circuit which is formed including variable orifice VVC~L (WC-R) in this state 
according to rotation of the motor ML (MR), Diaphragm resistance of variable orifice VVC-L (VVC~R) 
which an oil passes will give the slowdown power to the towing vehicles 70A during circulation. The 
opening of said variable orifice WC-L and VVC~R is controlled to become so small that the 
deceleration of the towing vehicles 7 OA be large. A fastening state or any of a conclusion released 
state may be sufficient as the clutch 12. 

[0104]Pressure accumulation mode pressure accumulation modes are the mode ML driven by rear 
wheel IRL and 1RR during a run, and the mode which operate MR as a pump and the accumulator 41 
is made to accumulate. In this pressure accumulation mode, while the line 21 L (21 R) is opened for 
free passage by the oil tank 16, opening and closing valve WF-L (WF-R) serves as open, the oil in 
the oil tank 16 is inhaled by the motor ML (MR), and pressure is accumulated to the accumulator 41. 
[0105](6) In the state where the parking brake is not operating, stop mode stop modes are the motor 
ML and the mode which carries out drive controlling of the MR, as the towing vehicles 70A are 
stopped (the drive of the motor ML and MR is controlled so that the vehicle speed turns into target 
speed "0"). In this case, in the line of hydraulic pressure supply, the 2nd supply line 318 is used, and 
the feeding and discarding of oil pressure are performed using change-over valve VVB-L (WB-R). 
[0106](7) In the state where the parking brake operated, parking mode parking mode is the mode for 
raising the operation which is going to maintain a parking condition. In this parking mode, while 
change-over valve WB-L (WB-R) is made into the closed position of a central switching position 
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and the feeding-and-drscarding line of oil pressure is intercepted, the clutch 12 is concluded. 

[0107](8) F/S mode F/S mode is a fail safe mode. 

When there are a certain abnormalities, for example the high pressure line 18 becomes high voltage 
unusually. When the motor ML and MR stop driving normally and a certain valve has adhered, in when 
an oil temperature becomes higher than prescribed temperature etc., the safety valve VVG is opened 
and the oil pressure of the high pressure line 18 is opened wide. 

[0t08]About a control system, the control unit which made the microcomputer the subject is 
provided fundamentally, and control of hydraulic™ motor drive controlling, ABS control, traction control 
and ACS control, rear-wheel-steering control, etc. is performed by this computer unit. While the 
same detecting signal as said example is supplied from the sensor formed in towing vehicles, or 
switches. As opposed to a control unit to this control unit of a car, the signal ("AUTO".) of the 
manual switches for mode setting formed in the instrument panel of the car Various signals, such as 
the signal of "integration", "independence", and "OFF", a gear position signal of an automatic 
transmission, an engine speed signal, an accelerator opening signal, the amount signal of brake-pedal 
treading in, and a parking brake switch signal, are supplied. 

[01 09]Input storing of the control program of the control mode judging control which judges the 
control mode explained below in ROM of the microcomputer of a control unit, the control program 
(the explanation about this is omitted) which performs the various control in said eight kinds of 
modes, etc. is carried out beforehand. Hereafter, said control mode judging control is briefly explained 
based on drawing 28 - drawing 32. Numerals, such as D and E, are given to each step among the 
figure. When after the input of various signals and an ignition switch are OFF in DO, The safety valve 
VVG is opened, oil pressure of the high pressure line 18 is made into an opened condition CDS), and 
when an ignition switch is ON, the safety valve VVG is closed (D4X and it will be in the state where 
the oil pressure of the high pressure line 18 is supplied. Stop mode is performed, when parking mode 
is performed at the time of the parking-brake operation of the gear of an automatic transmission in a 
neutral position by abbreviated zero (D5-D8) and the vehicle speed V is not a pari<ing^brake 
operation (D5-D7, D9). 

[01 10]The vehicle speed V has it judged in D1 1 on the other hand whether it is a stack, when not 
abbreviated zero but a gear position is not reverse. The vehicle speed V is abbreviated zero and this 
judgment is judged as the revolving speed of the rear wheel (driving wheel) of a car being a stack to 
the vehicle speed V, when high enough. And at the time of a stack, the drive of a hydraulic motor is 
performed by independence and positive driving mode (014). On the other hand, when it is not a 
stack as a result of the judgment of D1 1, in D12, the judgment of control mode, i.e., the judgment of 
whether the conditions which perform other control modes other than parking mode and stop mode 
were satisfied, is made, next execution / un-performing of control mode are judged in D13. When a 
gear position is reverse, the motor drive of independence and a reverse drive is performed (D1 5). At 
the time of OFF of an ignition switch, the safety valve VVG is opened after the clutch conclusion in 
an automatic car side, and conclusion maintenance by the judgment of D1. 

[01 1 1]Next, said details of D1 1 are explained based on drawing 29 - drawing 32 . When it is not not 
under traction control but not a low mu road but rectilinear propagation (E24-E26), it is judged in E27 
whether it is sudden acceleration, and when it is sudden acceleration, integration and a positive drive 
are performed (E24-E28). When it is not sudden acceleration, it is not a high speed and pressure 
accumulation mode is performed at the time of sudden deceleration (E29, E30, E32, E33), and when it 
is ******, an oil pressure lock mode is performed (E31). On the other hand, at the time of sudden 
deceleration, integration and reverse driving mode are performed (E29, E34, E35), and the opening of 
the oil pressure lock valve VVG is set up based on a map at the time of ****** at the time of high 
speed operation at the time of high speed operation (E36). Pressure accumulation mode is performed 
at the time of regular of high speed operation (ESS, E39). 

[01 12]Next, in a low mu road run, shift from E25 E41 of drawi ng 30 , and if it is sudden acceleration. 
The hydraulic-motor drive by **** and positive driving mode is performed (E41, E42), and the 
hydraulic-motor drive by independence and reverse driving mode is performed at the time of the 
slowdown instead of sudden acceleration (E43, E44). And when it is not not sudden acceleration but a 
slowdown, the differential limit by LSD mode is performed (E43, E45). 

[01 13]Next, when it is a low mu road run when the decision result of E25 of dravying 2^ is No that is. 
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it shifts to E51 of drawi ng 3t . The judgment of being a rectilinear-propagation run is made (E51), 
when it is a turning travel, it shifts to E52, and when it is not a rectilinear-propagation run, it shifts to 
E61 of draw in 32. In dravying 31, it is a rectilinear-propagation run and high speed operation, and an 
oil pressure lock mode is performed at the time of a slowdown (E53, E54), it is high speed operation, 
and when it is not a slowdown, the hydraulic-motor drive by independence and positive driving mode 
is performed (E55). When the hydraulic-motor drive by independence and positive driving mode is 
performed (E57) and it is not not sudden acceleration but a slowdown on the other hand at the time 
of the sudden acceleration instead of high speed operation, That is, the differential limit by LSD mode 
is performed at the time of a regular run (E58, E59X and it ends as it is at the time of the slowdown 
instead of sudden acceleration. 

[01 14] Dra wing 32^^^ a case of the turning travel of a low mu road. 

In this case, at the time of sudden acceleration, the hydraulic-motor drive by independence and 
positive driving mode is performed (E61, E62). 

When it is not sudden acceleration, by high speed operation, an oil pressure lock mode is performed 
at the time of a slowdown (E63~E65), and even if it is a time of not being high speed operation, and 
high speed operation, when it is not a slowdown, the differential limit by LSD mode is performed 

(E66). 

[01 15] Alt ho ugh the control execution decision in D13 of drawing 28 is control which judges whether 
control in each mode is performed according to the bad road condition etc. which are judged based 
on the signal from the manual switches for mode setting, or the detecting signal of vertical 
acceleration sensors, It shall omit about the details and explanation is omitted also about traction 
control and ABS control. About the actual drive controlling of a hydraulic motor, since it can carry 
out by a method which was explained in said example, the explanation is also omitted. 
[01 1 6] Here, it can constitute as follows in addition to the composition of said example and another 
example. 

1]The drive motor Can electric motor or a hydraulic motor) which also drives independently the front 
wheel of the right and left of towing vehicles, respectively is formed, when running resistance is large, 
it is considered as a four-wheel drive, and when running resistance is not large, it is considered as 
two-wheel-drive [ of a front wheel or a rear wheel ]. 

2]A dynamo is formed in a car and the electric power generated with the dynamo is supplied to 
towing vehicles via power take-off. Or the hydraulic pump driven with an engine is formed in a car, 
and the oil pressure generated with the hydraulic pump is supplied to towing vehicles via power take- 
off. 

[01 1 7]3] Constitute big power and small power alternatively to the device of the two-^step change 
type which can be supplied, and the power distribution KIYA device 12 on towing vehicles. It 
constitutes so that the drive motor which drives four wheels independently, respectively may be 
formed, and the big power at the time of a four-wheel drive may be supplied and power small at the 
time of two-wh eel-drive may be supplied. 

4]Although it had composition which connects a signal cable and supplies data and a signal in said 
example as a method which supplies data and a signal to towing vehicles from said car. Instead of the 
method, the telemeter transmitting means which transmits data and a signal through radio is provided 
in a car, The telemeter reception means which receives the electric wave transmitted to towing 
vehicles from the car may be established, and the telemeter communication apparatus which consists 
of this telemeter transmitting means and a telemeter reception means may constitute so that data 
and a signal may be supplied between towing vehicles from a car. 

[01 18] 5] When said signal cable or telemeter communication apparatus which supply data and a signal 
to towing vehicles from a car do not operate normally in the state where towing vehicles were 
connected with the car, it is desirable to constitute so that a run of a car may be regulated (to 
control the vehicle speed below to a predetermined value, or to make it stop **** — etc.). In 
addition, it cannot be overemphasized that various modification and improvement can be added and 
carried out in the range which does not deviate from the main point of the towing vehicles concerning 
this invention and a towing vehicle system. 
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[0 0 1 9] If ^11 4 3(D h — -r >^^*i^i^X-T-Afi. 



^t" ^ T ^ ^ >r -t^x^ > 3 ct^i^it t 

[O O 2 O] Ii^ll4 4 CD h r >^^^r3^i^XT-A(i. 

\z. ^pu< t^mm^.. $!it!]^. ftia^tt^. 

z.h.^^^^nYn^h^^%m^mtm^n. mib 

a3Kfcj<:.i:rMfB€*^^*)»-r^*]fflt>>-v>^isii-r'S> 

[002 1] ^z:r% mmnmf^i^-mM.^mt^. iuib 

f^^-T-j :/«tJxM»MMf f]{c ^M-r ^ cfc d (c L 
(IS5}til4 6) . HfJlEtilffli^V . MtBiS^ 

^«4 8) . mm^(r>mm\zm^t^zzt^x^^. 

[0 0 2 2] if5|^ll4 9CD h — >^'mf^vX^A(i. 

^<ry^mzm^\^x.m-^\^^^v—'<i^^MM 
t-b^^u^\ — -1- >^m^lSvX7"ix^c^u^T. ffijiBmii^ 
mc^^n.'^'T ^iimicjzor I — -^^nmizB, 
m-t^m.m^fk'^m-Mz^cr^x-hh. zzx. mmmm 
iz h — oc^^mt^m^^titzmM'^miz^i^xmmm 

mm^^^mmizmffzmf^ atmmeo) tt^zLt 

tx^^. 

[O O 2 3] 

fzl1^(DT<7^zLJi — '5^^m\i'fz(DX\ mcDT^^zL 

X— ^^^tr. %m±mm. mmtium. mmmm^ 

—^ly^mmxit. mt^r<7^zLjL—^t\^x(D^~-^ 

^n-^^ -Mz~it^it^ittz7t^^ -ji-om&izmfS.Lfz 

CDX. L-^r^ h\^^^^^Z.tt<X^^. 
[0 0 2 41 m^T^e<D \—< ><fmm'>:^'rJ^X\t^ 

mmizmffzmti^±^mx%^^ittzm:h^/i':)—^ 

—^:tz:^^^^'f\^Lx i^—'i ty^mmizmmx^. h— 
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i^^/mmizmmr:^. i — '<>^^mmmmi^::^-=^i^ 

[O O 2 6] if^ll 1 SCO K — >^':^jig-vX^AT? 

i^Lsmm^^ihLx. h—o^mmcommtium. u 

tt<x^^. 

[0 0 2 7] 1 4CD h~-< ><7'mf^vXT-AT 

ffVtm^th^mx^th^titzmmay^^^mizjtcxT 
mmoyMrri^mizjtcx. \ — ^ x/mmco-^^^comn 

^^mmi^:^^^Xit. fJlH h — ^ >ymi^c7>'>?^c*:< <^ 

':7[c:*:sa.*^iait. c:(Dxmm7tit^h.(omt}xm 

:b*^a-r>g>gm^Sft^iSi+^iS^ (lt*ili 7) ic 

[GO 2 8] d^T:. mmmm^miz^ij . -^^^com^ 
t^m^^:itt)<x^ (is^Jii 8) . ^tz. m%Emm^ 

> h ^ J: 5 fc :fe*F(DT ^ ^ ^ X— ^ ^Mffll^ -i) 

c:<tttr^ (ifisRJsi 9) . ^tz. mt^mm^mz^ 



[GO 2 9] mmmm^mz^^. mii^frBticii. ^ 

^^^)^^\^t<t^^^5\zmm^^^z.tx. xe>^:^ 
*wiMT*# (is*ii2 2) . -^fz. mtmm^mt. «l 

m^Ui^^zLtt<x^ (if*Ji2 5) . ^tz. mmum 
^mz^i)^ mmco^'mmrfmizit. t^^ixx-^^cd 

^wux^ (ii3?tii2 6) . mmmm^mz^ij . mm 
^nmizit. I — ></'mmt<mm^mmt'^^o{z. 

T<7J'zLJi'-^<Dmm:h^mX^i±^z:tx. ^il*fr 

(D^^ilE^-B^^^^itio^x^^ (IS*II2 8) o 
too 3 0] li5|tJl2 9<Z> h~--f >^mffi>xiF-A-e 

^^:xx~^ t LX(Dmm'^—^iz^mmt}^%^^-^ 

m^^^±^iitz^) itmm3^) -t^ct^^x^^. 
[003 1] MCI. mmmmm^mz^ij^ nmm 

2) o l»5Kii3 3(7) h— -<>y*:i^vx-xAr*fi. I — 

mux^^. 

[0 0 3 2] tn^lMS 4(7) h — -< ^y^f^v-X^A-r 
X. :^:^(DT<?^zLZL~^aymmtim^7^^Mmf^z.t 

iz^i). x/mmoymm'smii^^^^z.tt^x 

h'/:i<m'M^^<^5izmmt^^^A^umLtz^) m 
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[0 0 3 3] |i*Il3 8<Dl ^></^ia§vX^A"T? 

mmcDmrnizf;^ cxm.<ts^^o izm'^-t -§> c ^ 75< 

[0 0 3 4] IS*il4 3(Z>l ^V^miiiv'XT-A-C 

[0 0 3 5] li^Jl4 4<D h — >r >^^mW\i^X^I^X 

mt \-~~^ i^cTMmtcDm^y^^mmizmcxmm^^ 

Tyzfrny-mm^mmiz-^WLtz^) (mmM4s) . ^ 
:y^umtiT vzfmy-Mmti^^^^miz^Wi^^ u 

mf'<>m:kmnzMm.Lf-^) m^m^i) . ^/c. m 
mmmy-^mmizmcx. mmmi^mmmmm^'O 

Z.tt^X'^^o 
[0 0 3 6] |fi5RJl4 9(D h-"-r> ^ AT? 

yHiSf:: cl: U ^Ir^^ffij^B^ tj:^(D^m±'r^ z:tJ)<x 

mff^imAz^isxmmmm^mtmmLtjii^t^iz^ ^ 



[0 0 3 7] 

[nsfi^^j] \>JLT. :^mM(ommm\zr:>i^xmm^^mL 

■xAif*. ii'^(D^fflgii)m«tH§i5i4ia)gtiimi o^. 

>^^'mr^ 7 0 (7)ffi;^(cf#ia ^ 1 1?) . 

[0 0 3 8] 1112. msizTTi^^oiz. mmm i o\z 
it. 'PU<^ tt^. Jii>i>>^ ^ t. I — >f>^'m{ig7o 

gi 2<^r. X 1 i cDi^jimizmm^tifzmm^m 
3t. j^fe/N> K;u 1 4<7>»ft'e^r>'X h^^/x^r? 

7 (7>fixST?mH^^i±L(c^^Tr ^ T ^ -f^ ^ ::^+^x^ > 
B»^^*lm^■t3^S2 0^A<^^tbi^TL^^« i^. m 

^Bm-t hmmtiBiMw^miz'oi^xitm'^cDmmMtm 

[00 3 9] mmm^ azit. mz. m3iz^.f^5 

^ tt--hUhmzhm^)\hL^m.2LZ cpto) t. 

6(C<:fc Ij. itirBl^^'V2 7 ^^L TWifi4^-^2 B7b<|giti^ 

[zn-f^m^m-^miznm^K. mm^^\!&Liy\^-:? v-z 

1 (C(it?^ift^^-\'2 9;6<@:^^tlTlA^„ fTlERlift^^^2 
Sfcfi. tSij!i^'V2 9(cPfB'WtfefcCm::t)4^-\'3 0;!)<Ji^m 

¥{z^i}mm^'^2.9{zm^^hm^itLmt. -^m^^r 

[o o 4 o] ^fc. Sifim 1 0 {Z\t. X>v> 1 1 co^ 

mmmmmmwis s cEAxfii^^s) /^r^-XT- 

S3 6 (p/^sfw^g) mmmo:>m^(Dayc^^ 

^^'^ ^>^^*W^M3 7 (ABs*W^g) 
mmn 16, 1 7(Dr<>-^'< 1 9 

^$iJi^^^T^-x^ ::?-t^x-^>>'3 >^iJi»S-^3 8 (a 
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mmm^mss (4ws*fl»s^s) ttmifh>^xi^ 

Kb. Ka, K w) {C^g^-r^*ll^fl-^(Cj; y ^Mbfc 

[oo4i];*:fc. h — (-^^m-mi ocommmmmi:: 

C<DaSga5*t7 4CD^J»a?(c-tt:6^(zMo]M3£tfe(cS*e 
^+l,tc*$A*P*t7 6 0D^::&f^iS§I5fC(^. ^:&c;:)Mft7 2 
CD?h-r-~;U-tf7K— h 7 7;6<|11^ LT feU . 7 6 

(nn^^^mt^. »<*7 1 iciiS(7>rp^iES:f4 7 sicini* 
*:^ll*/<:t>;U7 9t!^^**tfcS:;fcjl*. /^^>irU 8 o 

[004 2] h — >^^^^7 OfCfi. ^;6(D^fft7 3 
iJj^--^ 8 «rflij^tlr7 3(7)71-.^— h8 2 

(c (c @S ^ titc /-t^ ^ — ;b >1«ig(c ff^iS^ T t ^ 
-gjo ^fc. :&a(7>tiif^li7 2, 7 3 ^§iji?it-^?SI±z?^u 

— 8 3 7b<i^{t b tt. &:fecD|iF^fi 7 2. 7 3 
<*7 1 {C5^^t-'6T'i7-f-^'3?-t^X'-<>V/3>i^S8 4 7{)< 

[0 04 3] ^fc. I — -r >^^mi^ 7 o i i 

Sa5<7>T§f5{C[^. ^a^8 6<t. ;^J±7K>::::^8 7 ;4 
EET^zLAU—'St 8 8 ;S^>^89<!r. /^'^irUS 

tt^c ffifH>*iE:i^>3^8 7tDA::^3tt(c®^$ttfcS&i!!^' 
2(cBfi^UT^3y. gill* 1 0(7>3:>>^> 1 



too44] h— i'>^»iai7 o(c(i. 

3(7>^cD»:tS[(7)rf > hP— ;u/\;u'::^^'^t;r3 > h 

g8 4CDatDltSfCD=J > hP~;U/<>'U33^^#t^=3>h-n 

— ^bAjU^^a.- h >:;b^tb?d:^/<^u:7'zL™ h9 4^. 
iE^zL- V V-^^t^ ^>hP ~ h 1 O o 
i^ltbtLTl^^o lillB;ttE£'tv>::/8 7T:^±Utc>*l± 

f*. /<;u3^iL~^y h9 4^trvLt:. :/u— ^i^M8 3<D 

4 OCD^^t'—^V' U >'^M O 6 (EI9#01) ir. 4 OCD 
^V-T^U 8 0)!)^»b(D||:?]|(*. 1 ^CDIKSj^— ^ 8 1 

[0 0 4 5] ffJaEgHj* 1 OcD?S^±^lcol^rFa 

m^Wmth. El6(c5Ft"J::5(c. ;4EE/-K>::^4 0(ia 

i^l-=E — ^ 4 1 -el^ft^ti. ^±Ltc;6BEf*. =3>hP — 

9— 'i>U>^*4 3[cjft*g^4x. ^fc. ai±f#:. =3>hn 
— ;Uy<;U3?ZL-*:/ h4 4^^^Lr. ^ :fV-X^> 

i^B^^m i 9CD4 0(De^>^U >^^4 5(cfit$&^tl. 

r. 7?u— 8€;)4 0(^>:/u— ^^v'U >^*4 7{c 

■^ti^o fiL. |flfE=i> hP— >'l^/N>'Uy 4 2<ta>ha 
— >U/<>iu::/a.- h4 4. 4 6fi. ^1!)* 1 0013 > h- 
□ — ;HL-^v h 5 0?tI^i^<7>*l|^^}Hs^tr*>£^*l|»;^;t^^o 

[0 0 4 6];:fe(C. sum 1 OCD*]^^^COL^TmB^■f 

@l7{C7F-rcfcd(c. ocdp > hP-~;HL- 

*>h5 0(Cfi. EG I *liSl^e3 4. EATMtai^as 

5. PXS*llffllSS3 6 . ABS$1il^M^3 7. ACS 
tljffl]g®3 8. 4WS$i|ffl^g3 9. 7K>::^ii»]Il]S&3 
3<h. C P U 5 1 <t ROMS 2 <ir R AM5 3 ^-afc"^ 

^':7P=]>ezL— ^<h. ^[±5^^^ A/D^jft-r^^i^i 

X 5 4 T H UX/<X<t=3> hP~;U/<X<k-x— 
x<h^^t;/\X5 tb:t)>f — :7x-f X5 6^;5< 

[004 7] fuiBs^^ 1 ofcfi. iz>v-mt LT. e 
mm^e, 1 7(Dm«8iitvw 1 -'Vw4&^^iij"r^mi^ 

iS-tr>-y-5 7. 4 0(?>^2^i/g >y4 5 6DiS< 

iti^timmH 1 -H 4^i^ait"^mB;-t?>+f5 8. /\> 
K;nt^^ h ^i^ai-r^ffift-fcr>+^5 9. m<*(C'j^ffi-r 
— v^mm-t^B—i^-^ h4z>"th6 o. m 

lt-tz>-»t"6 2. :/U-~^^S 1 8t7>;iEEP b ^l^m-T'S* 
^l±-tr>tf 6 3. 1 2c7>dB:;b-^^ 

•V3 0<ir^lf|#-V2 9<t:6<*^Lfc<!:^(cON<b/cj:'5)i^ 
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[004 8] ^UPim^mS 4-39 It. *'^F/r^CDt!| 

m-t^^^m.^mmm. €'«$JH»^S3 4-3 9ic* 

>^^^]^7 0(CM^C7>«^ (1111 O#01) 

[0 0 4 9] EG I Sl|^a^®3 4(*. [H^^^O-tl >if ?i 

»-r^*l^11-^*:i:>>^> 1 EAT$W 

[0 0 5 0] ABS*W^M3 7{i. *i|itja#{z*li7b< D 
4 6f^c?)1ti^co=3 V ha— vU/<;u-:::?^^:j>Lr. 40(7)-::? 

U— ^v'J >^'4 U— =^l±^*W-r^o ACSa 
»^S3 8fi. m<*0D/<^>X«^RlT5&ftfC«l#L. M 

=1 > h n— ;u/<;u 3^ zLzi'> h44^frLr. 4 ocD^S^ 

v^u>y4 5--^a>ai±cDttf^M^t#dia^*iiiir^c 4 

ws$i|®^g3 9(i. y\> K^Htfte h ^m«v<t{cis: 

2 0^fl]»^^^{C. ^ttimt^S2 0(7>|E»^™^CD 
[00 5 1 ] <BL. ffriB«>§P*l|»^S3 4-3 9T?tt3 

> hP—/^:xzi*v h 5 OTrfi. ^^-r^cic^lc. h — f 

>^'^f^7 O^^lg^^i^lg^tKcicsCr-^ e:g I 

3 4 <t E A T 3 5 <t A B S 3 7 ^ 

ACSSW^SS 8 t 4WS^lj^M"S3 9(7)#^— X$ll 



[0052l;j^(c. h— -f >ySS7 0{r^{-t^.^m^ 

>f*. /< y^u 8 o^ia^iLzi^y h9 5fc*f!jtg 

Oicfg^^tt. iEm:x~^y h 9 5 ;!)^ 8^—^ lEifiii- 
h 1 O 1 ^itX^Xl^-^ey^mn 3 ^BESJ-r-i) 1 ^cDKift 

^f^*m:^*^3 O- 5 O KW<D:^>>b^:t— ^ (^i^^^^^^S 

ho CKT^^H^S 6(Dmi±U^^U— 9 7ld:. H 9 fC 

^■^=1 > VU-~}ViLZLv V 1 0 0-t?^ilffll^;h.'g>. 
[00 5 3] iSmo. - «y h 9 5 fi. ^ — igiftZLZi h 
1 O 1 <t^™-^igi|]Il^1 0 2(cm±J^ttlg-r'g><l: ^4. 

mrnmrn. 7^ u e i o s . 1 o 9 ^cr>^ 

0:1.— x^- '}'f-imm,fi'k{%1^'th. WMz^^:=~v 1-9 5 
t=i> hP-;U3.- ^y h 1 O0(cj:y*l»^+t^, HijIB 

— ^ 8 1 u~"^>^M^fficD;^(B^i?F«t/i:9 8?b< 

Jit^ii^M^ttri^^o ^l»iB#(c. ^HiSiL- ^y h 1 

lEitf^ — ^ 8 1 t^mtl 3i?ip]|Eigl!i^tir^SL. -f- 
a)S:;b;()<mi^ata9 8-e>BS^tt^^c(^. Igit^-^ 8 

[005 4]<^{r:. h — ^ >^^*fl7 0(c^3{t^;4l±^ 

(coi^TlJ^B^-^^. [I9(c^-rc^3(:::. ?^EE/"K>::^8 7 
Id:. ij[):iblRMl±i LS^2 2 (pxo) t^^^l^^^hm 

h 1 0 4^:n^Lr. T^T-< ^^^t^X-Oi/g 
8 2<7>4 0(D^S^vU o 5(c^^t$&^^^. ;4 
JEi*. zi> hP~;u/<;b:/zLzi^y h 1 o 3 ^fhLT. 

=*^SS8 3C7)4 0<;)3^U— =¥'VU>^*1 0 6(C«S^ 

^tt. ?*/±(7>-^[l{*;^JET^ii AU~^ 8 8(cg|±^^ 
•5^ ML. =1 > h P— ;U/<;i.3?\i:=:*y h 1 O 3, 10 4 
1* I -f >^**:p5 7 0i;>P > h P—^UZL- ^y h 1 O 0;b^ 

[0 0 5 5] I ^>//:$i^7 0CD$IJ^^(COl^ 

ri$iB^t"^c > h P—^U^-^-y h 1 O 0(c(i. Kib^ 

— :5fS«]»i^S 110, ABS*jffiI^Sl 1 1 . ACSfil 

112, RWStWgS 113. ^W^^ > hP 

— ^ 114. WM^ > h P — ^ 115. C P U 1 1 6 ^ 
ROM1 1 7<!:RAM1 1 8 t ^-§-tr^-f ^ P P > tf zl 
-"^h. -tr>^^;6v^3>(D:^fcti11^^A/D^}tt-^^» 

XI 1 9 i:. T F UX/\X^ P > h P— ;U/^'X i^— ^ 
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to o 5 6] -t^+ymt LT. mmm i ot i — -f >y 

:;^] F h$-:^di"r^fj^:ti-tz>"tf 1 2 2. C(riM^t:>i; 

as3 1 \zi^m-t^±Tt} F V ^^i±i-r-§>±T:^'fe>it-i 

2 3. CCD^llSt: >>^^P3 1(7>l::>i>:eQ' (El 1 8# 
^) ^^HUt'-^t >vft-tr>-t 1 2 4. 40(DS^gv'; 

1 O 5CD5fi< fC^^i^lf i^tl^HH t 1 - H t 4$ 
^t±l-r^*]^-tz>-y- 12 5. ft$S7 3CD$Ktt^0 t r ^ 

^^mt-^iK*'£ft-t?>-t 1 2 6. mKT^^^i^zf&iv^^^ 

i±tc}^KP t ^^lij^-SJEii^-tr 12 7. /^'>-x'J 8 
oc^mJ±D^^!ii-r^S/±iz:^tf 1 2 8. 40<?:tmitCD 

^^liilV w t 1 - V w t 4^^thl-r^:^itiSi2>tf 1 2 
[00 5 7] 1 10-1 1 3 (i. 

mw\mmt^^t:t(r)ich^o wieromi 1 7(^1^. 

^^mmf^m^^m^^mnm. m^ 4(c^"r^si^$i]» 
lisi 1 0-1 1 3<r>mmmrTtum^±^mm.r^i¥ 

mt^'^mm. m(r>mm^n<f^M.t<^dbmm^^. ra 

Ml 1 8(cfi. •^ti^CDMtllCii^-^^f:-?^^ UM:6^i^ft lb 
*trt^^a ffiriBA^r-f — ■7x-i'x 1 2 1 (i. mWiM 

1 0 3^>^i^a^CD«^ >X>r I 

vwi'-vw4. ^) ^s^t-g)*<^>tcD-e. ccdaz^j-t 

X5 6lCjg^^;fx^o 

[0 0 5 8] SSilj^— 1 1 o(i. ^rlgii 

iL - F 1 o 1 ^cTr LT, 'ik^cDmmm^v 1 >ya>iEi)] 
^8i^$ij»L. ABs*iffliggi 1 mmm 

:?^iL- h 1 o 3 m(Dm^(D^ > h n—;u/\;u:^$-:fr L 
T. 4 0(7>:7 -^v u o 6 cd:7 u---^JE^§iltii 

■r^o ACSSII«SI|^S1 1 2{i. «<*:CD/<^>X«*pJt 
!^<lf3i^J# L. Moe^y^^MdrP ^ ^ ^ Fff ^ft J^l 

T<i:*r^ck5f::. =i > h P— 7U/n;u:::*^il- F 1 O 4 ^ 

[ElS&l o 2(c*H»1t-§-^!U:?3^-S, 
[0 0 5 9] :^fc. MtHBiJt^:^iz>tf 1 2 2 t . ±T:t3 
't>-tM2 3i:. t >i/ft-tr>-tM 2 4fC'::>lNri5i0^'r 



mi 1 . HI 2(C:^f J^dfC. garni Ofrgi^^ 

2 4;6<lSl1-<b:|x. F-~'<>^^:^faS 7 O (cg^ ^;Kfcil$g 

mil 4(Dmmmiz\t. ti>i>m^z4izm'^^t:>i^ 
umi stmm^H. m^t:>z>m3 Mztsi-^xmti^ 

^^-sc<t(cj: y , iag^$aa^«2 3, 7At<mm^^iz 

[0 0 6 0] mmm^^^i 4(z>5-^cDt 7 5 
ayi&.< (Dpjf^^^^'Aizit. #M x-^>u 
X) Kos^^f 1 3 0*<:^>ig$^^. 

i^dia^tr 1 3 oom^^m^^ucD^^^i:^^ 131, 1 3 2 ^ 

7 4{c«^^^c:^-e^^S^;W7 4(i. -f-^/cj: 
^ ? I ::b ^ ±1 T <;> ffl ( f 1^ S ( c H X. ^ ci; 5 ( 3 « m ^ ti r 
l^-Sc ffiiEl^mSPW 1 3 0(D±Tia5Di-t:&:q&P^iiMl:: 

\t. V133 (^tt40) ;b<afift^tl. ^H&(7> 

Z-ZXO^^^—zy^ 3 3 4 OCT^^^-y™ i> 1 3 

3) (7)iiitiiig^*^e>. iiiiSt>v^§P3 1 (ct^ffl-r-&M:35r 

(r>2-D(Dm^^-~~i>1 3 3 co^ t^m^tf^ h> . ^Mt:>>^ 

g|53 1 \zwmf^±-:;f5m^K{tT:^m^(7>±Tt}^^ih 

■t^z:ti)<x^^. i^. 4tfcH«Wi 3 0(Z>^SIi=f ASP 

W 1 3 4T?St>tiri^^. O^i-j. fJ^t±lir>1:^ 1 2 2 
It. ^thm^ 1 3 O <h: I^^CD 2 '0(D^<?f^~i> 1 3 3 

4'Z>(D^^^—^>^ 3 3) TrWfiJc^tl. ^/c. 
-tT:^-t?>-«t 1 23fi. 1^tBa5*t1 3 0^±Tfaq®C7>2 
OCD^.?fy— 1 3 ST^ttJdc^tt. m^t\'{z>'^ 1 2 2 
cT^M^-tf—v^l 3 3(Z)^tiii«^. :&r/JiT;bir>-tM 2 
3CD^«?f<f"-v? 1 3 3(D^ttBii^li. a>hP— yUL- 

F 1 o o^c^i±^g^tirl^^-). 

[0 0 6 1 ] mz. t >i>:ft ^^mt"^;;^. m^m^:i 

7 A(D±mz{t^ 1 MCD^fe^tbtg 1 3 5:6<iBIS^ 

ti. #*^i±i*i*i 3 6(D^4asa5ii. Dsssa54?r7 4fcs&ii 

(7)e> 1 3 sxmmm^izmi^-^M^. ^mmo-^ f i 3 

\-e7 {zmm<r>7\iju h 1 4 0 icrniftStticSIJg^ 
*tTiN^o ^i*ssm2 3fcMLrai*sa5*t7 4A<iiis 

K 1 3 7(DX FP — ^;5<M^d:^®4ir^{bt-'g)tz.iJ6. 
t:b<X^^o o^U. ti>v:S-tz>^t 1 24(i. ^^1 

m<DMi^l^i±,m^ 3sxmm^ti. ^ay^^m^-^^ziiy 

FP— ;HLz:^V F 1 O Olcjitji^^tLTl^^c l^. ^4^. 

w^i 4 i(i. fisB-t2>"<t^«s-r'i>j^(;>^/<— ^^-^^^ 

Trfe^. 1^. |iIISiiJtt;^3-tr>tM 2 2 -bTl^bi? >1f 1 
2 3 ^ t:>e;^:ft'b:>-t^l 2 4fi. ~'I^J^:^-r^<D{cM^ 

[o o 6 2] gibmi ocD=3> FP— >^ h 

5 o-e^Ta®]^^y-l'>^M^w^col^r. [m scd^^p 



(12) 



t#gB¥ 6-2 1 9348 



^m^L. PT02 2^m^Ltzt^izit. 

fe^L. ABStW. ACS*!®. AWSmmiZ-Dl^X 

[0 0 6 3] ^ </::::-i^Bly:^-i y^CDnXtt^hlzmm 

o^<ms^tlxl^^t^^ti^{z^l^xl^m^^m^os{z& 

t^Tfll^^tl (S2) . m^LXUl^t^iZtt. S6^ 

m^ixxi^^t^^ti'^n'^^^h.^ (S3) o 

[00 64] P TO 2 27b<tMf ^^^rl^'&<^#lC 

ip-^. :r>^^:^:^lh±inXm(Dm±tt^^lZBQ 
I a»^^3 4(7>*j|^)y-f >MlEf^.^K e?6<1. 2 iz^'^ 

^tt. ^fc. 3^m±!ti::^«a)^N^tt^f -5 

^\zB AT pmmm 3 5cD*ii®^v>MiEi^.sjK t ^<i, 

m::Km(Dn^t^ ^mz AB sum^m3 lonrnf-f 

x-ov-HvSMi 9^y:7 h-mmm^t^^^izAc 
smmmm.3 scoumf^ ^mjEWMKa m. 9 tzm'^ 

m±t't^mz4W3mmmm3 Qonmf^ >*iiEf^ 
mKwm, Mzm^^^^o S4{z^3\-f^mm^^>m 
lEmwiKCDm^mizit. sytz^si^x. mms-zxomm 

>MiE^iJ[K e , Kt. Kb, Ka, KwfC^^^i 

1 --vMu . s 1 m^t><mnmm^^izmn^^^o 
[0 0 6 5] h~^>crmm7 oi}mm^^xi^ht<. 

p T o 2 ^m^m^tixi-^t^i^ t ^it. m'f%m:hitm 

7\z^\f^m.^^<M<p-t^fzdb. n:>v>i 

8 3;!)<1^i!)L?'j:< ?'ci:'5C<!:{cffi^r. SSicfcl^T. M 
m^'OMlEWMK&, Kt, Kb, Ka, Kw7b<. 3fe 

1.1. 1.1, 12, 0.9, 1.2 izm^^H^. 

^^4 7(DmmK^-mmxm(Dm±iz. -^tz. ro^f^ 



mmmtmm. 2 o ^-ji^M^^ttr ^> 'Jm\<j>mmz . 

-r^^^i::. fW^'^^MlEll^Ke, Kt, K 
b, Ka. Kw35<. B^IE(;>J:5{cS^^ix. ^<T> 

*i|®¥-f >«iE^iiKO^:^:^{c(i. S7fc^ixr. 

[0 0 6 6] s 2(3>f»j:^(Dj^*. I — ^i/^nm7 ot< 

mjii^tz^. seiz^i^x. um f^ >miEWMK e , 

Ki, Kb, Ka. Kwt<. ±X).0 iZl^'^^H. t(D 

m^. ^mmm'^m3 A-^sQXit. ^— xa^ay-<> 
izj:.^mm:b<mn^H^. 

[00 6 7]:jfelc. I — -f >':/^(aS7 0(D=i> hn— 

SPT^fcoT. 10-11 3(7>*ll^*^^ 

$W4'iL^^^-r^'f^itiit:^fW(coLAr. @i 40:7 
a—^^—h^iz&isxm.BM't^o SiSmi o*M^tt$& 

V 3 > X ^> 5^ (Dg A <t <t ic $i|ia);b<F?fl5S ^ti^ t . ^ 
mm^ (fegft-^ps. 5i$g<t-§-cs. /^vf-^jaoo 

mmm'^D^ }^f±7Hiyzfs 7 omE^p t . m) :6<m^^ 

■^ti (SI 1) . ~Aiz^ S2(cai^r. feSll^PSlC 
»l^TP T O 2 2 5t)<1ii|;6^^;6^ao^J^fi-^CS7!)<ON 

T^I±D^)<plr^iiD 0]^±75^S^^*]g^tL. S 1 4{Cfc 
l^T;^I±P t ;6<F;f^ffiP 0ia-t:7b^S;^)^fl|^*tl^c 
[0 0 6 8] PT0 2 27!)<ftjt^;h.. SEEDA<R[T:^fBD 
omJiT!. ;*l±P75<Fj?^MP OJaJi-efc^C^^^*!^^ 
LT. Z7=yCfF h^tl (S 1 5) . S 1 

6{cS5U^r. iBa^ — 1 10. ACStW^ 
SI 1 2. ABS*I|®^S1 1 1 . RWS»l^^g1 1 

3CD$w^^T^i^'pr-r^.5^cD^^y F s-^v 

^</1SW#iP*J»^S 1 1 o--- 1 1 3-vai±i^5K, 

(D^S 1 0-vU^-~>t" ffiBS 12. S 1 3. SI 
4 CD^5J^^?&^Cr>XiF^ ^> Zf(Dm'mf)< NoOt^lZit. IglS^ 

— ^ 8 1 (Di^lS$IJ». ABSflj^. ACSMM. RWS 
*)»^PJTMCD#tt-T?*fT-t?^?cKl^tr^, SI 7{::ai^r 

^ — ^tWSMl 1 O. ACSfM^gl 12. ABS 
1 1 1. RWSfiJ^^SM1 1 3CD*l«4^lL^iS 

mmmm. 110—11 s^-^di:^^*!., ^<d^s 1 o-^u 

[00 69l::fefc. I — ^ >^^^r^7 0(D|gl!)^~^*| 

mms 1 1 oTrntT^^K^nij]^"-^ 8 1 \zi^-r^%m 

mmx^-ox. mm^rjRUii^m^'i7mmimmm\z-::> 
i^r. BCDZPu—j"^— hiz^i^xmm^^o -cd 
igis^— ^ 8 1 izM^ ^mmmmizisi^xit. 1 — -f > 
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2 1) . Bir^;^Fh(7>«fe^fii;5<^i6i&^**Lfc/]^ 

fUT'^'g)) mTTb^gTb^^y^^tt^ (S2 2) o iSIS^— 

ti (s 2 3) . mne h i eo^^yz^izmm 

f^ZitX. ^mt:>vnaTti<mW^i\^^ (S2 

4) . [1 1 eay^v z^^it. itM Q h <h:^ii v^^\"^ ;^ — 

e utm-mt^izit. mmy<hm'X\z^cxBm\z'> 

iOOl ^^ mz, S2 5(zfca^T. t > v:^^A af;!)< 
Aaf= (cvT-a) tLX'MU^M^. ^-^iz^ t:>i>:^M 
Aa$. gjl 1 (r>-^vZ^{zmm-thz.tX. iH^mmin 

1 8 (c:^r:t-J:5(c. 2 3 7 4 

o>f^'t'^m,(D:ztxib^). Ell 8(;>"^^>' ::/{ci3L^T. t 

COMlEfillSK i o;6<K i o>1.0 {C. ^fc. r^ffl^ltCO 

MiE^liifK i o75)^^K i o<i.o (c. ^^iS^Lrfe'&o 
i^. t:>v^n^ha<o(Dt^{z{t. m.mmm\mz^ m 

[0 0 7 2];j^fC. S2 7^C^^L^r. P^iOftltcX) g ^H! 

IkBjn i :6<N i =Nmxpfc5tijf^$i(;:)MiE^iftK i o. ^ 
^tfeK i o. [zmn^tL. S2 8fC^5l^T. P^W^^^t 

1 O 1 (ci±i:^3:^ti. "tCD^S 2 O'-vMy . s 2 OiaK*< 



3 1 \z\^m^^m'^-:hF #[c/Jv^Jtj:p/f:^<tc 1 lit 

[0 0 7 3] Mzn-t^%m%m\z-^ 

i: ^ J: 5 C <t fe^ o 

1) I >^*m^7 Ofca-U-f hir>-t^*I§^t. 

3) mmmumiz\t. -^mm^mz-Di^xmrni^xi^u 

S-eti. M^:^'iz>-tM 2 2 7?^mL/i:B5^:;b F h^ffl 
u^T. h--->r>^*S7 0?5<Sil]*: 1 O^pfir^lilJiCD:^] 
■r^?|-r^<^ 5fcigi!i^-^ 8 l<7>IEiJi::b^iiJ[iP*i±^ 

^o\zmm-t^. 

[0 0 7 4] ^Ur. iSlHlLOO&iI-r^:^^(C(^. g 

i± (x(d:iii$Eifei:b) ^mmmm^^ff^m^mt^it cxf* 

misfit) dl::y t/h^ < "ri)cfc-5(cti||^^^. -^LT. 

{:^%m:^\t^±-th^o\zm^'thc 

t^^i^t i.xmmmm^m^'t^^z>{zm^\.fzt<. 

5) ^mm^ ocnmmmm.-^i^^Q'^x^^-^M.^mM 

[O0 7 5] ^ >^**:il7 ocDIgiJi^— 

1 1 oxmfj^h.^mm=^--^ s i (cM-^^ig® 

tw-efeoT. ^mmzim^^—^ s i ^f^LTfllK■r 

c:c;)*l|ilJ^<7)|gi6*|ffll(cfcu^T^*. S 

h— f >^mfS7 0:6<^iS^1 O^^lo^i^tfe®) 
lc»jiaL1h^c:^-e. h-~-f >^m^7 0;()<^ft^1 o 

fz. m'^(r>mm^moyt^iz%-rMm^-'^ s i f 
izumcDij^woy&^t^izitmw}^-^ 8 1 ^ia^iBKi-r 

[0 0 7 6] ^ <f~>^B>:<4 v^rt^ONComit'm^z:^ 
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^l±Pb. mcDiE^) t<m^j2<mH^ (S3 1) o S3 

h) ^Ji (S 3 2. Yes) T?. Z?{^~~^f±P b ^<FJt^ 
MPbOia± (S3 3. Yes) T?. fl^t±f F h ?t><F/f ^ 
flC2 (fBL. C2{i. ^felJi-efciKf^ckl^Tb^, fei)*i 

Jt>;#^cfft75<M* Ll^) iilT (8 3 4. Yes) -efci> 

<f^m7 omxtmmr^z.tt<m'^Li'^mr:. S3 5 

[0 0 7 7] S3 5l?(^, :7^^'^Fm;6<U-lz-> h;6^S^^ 
*iJ:^L. ®felC?>d^{^:7^<?'Fm*<U-t3'y h7cf:c7>-C. Ig 
1!)^ — ^ 8 1 ?5<0 F FiC»I»^tL <S 3 6) . 
^CfFn^t<'by h^tL (S3 7) . ^-rVTM;6< 
X^— h*;|x (S38) . ^<^^S 3 O'-sMtj^ S30 

\>j,nt<mfmm ^^izm^JML she oy^o 
(c. sgis^-^ 8 1 *oF F(zL. "^—^mmzL-v h 

1 O 1 f^fcfcl^T 2 0c;)ilt[}^ — ^ 8 1'--(Dmm'y4> 

[00 7 8] mm^^-^ 8 1 ^ o F F ic^ (J m^m. m. 

WtS 3 O-S 3 5^SSr S 3 9-\^fTL. S39(Cfc 

2^» Jil±^^S:6N%'SJS^tl. N oCD<h^{*. S 3 O 
-^My. S30-S3 5. 339. S 4 0 ^ tl 

LT. Ilii^-^ 8 1 a>0 F F;&^t^RlT^BtFHl t O 

UMmzit. S 3 97i)^i^S 4 0-»f^ff L. S4 0^C^5L^ 
T 2 0(7>igijf)^™^ 8 1 ^(Dm S 3 O 

-^mu. s 3 oi^ixpt^i^yist", ziCDj^oiz^ 

y^l^^om^ikti F ht^mtUL. I f >^*fa|7 Oib<m 

Fm^h'^z-YVTMT^^fj-t?^^ h^ti. S3 0'-vM^o -CD 

ji^mmi^mtmmimmizjz^mmiiFm^iYLx. m 

mmM■^ ox^\-o^§:t>ti^^m\zLX. i^^^y^^i-^y 

mm^m±L. Mmmo:>^^^m±t^±i±^m^\z~0, 

db^:itt><x^^o 

[0 0 7 9] mmmmnmiz^i^x. ya—^^—hiz 
^izmm^^z^t^^^c 

iZ^ m 5(7)S 2 3-S 2 S(D:A'f--jZf^m^)^Lmff 



2) ^>y^ia|7 0(C3-U^ h-fe>Ht^Ktt. 1^ 

H^B—iy^h^mi^'X.mm^ffcDummiz. h— <> 
[00 801 ;jfeic. I — >r ></mi^7 ocdiehj^— 

m^S3 ^XM^^^^MMMMWiZ-Dl^X 1112 OOD 

yu~~T^-~ hiz&l^xmBM-t^. zLommmmmit. 
mm^f:iit{^m4'\zmmv tts:^ o izmm'^—^ 

N(Dmitnmy'yC^lE^(Dm^^t<tj:^HX. y^^F 
^ib<-ii-j ht^^ti^m'^^^ (8 5 0) . :7 ^ F g *<i? 

5 1) . 

[0 0 8 1 ] >XiZ^ S 5 ZiZ^l^X. NU>i>^frliP 
U>vA^S*^<^>4^y^3^^<^^^FtL, S 5 3 {c*>lAr*ai V<D 

lfe>^^Si)<iE;!>^^;6^fIJ^^^, S 5 2^tcfiS 5 3 0%iJ^ 

4iz^l^x. mmvizm^^^Am^mcDmmmmmK 
mNTt^mn^^^o :^xiz. s5 5icfcLNT. e^*:$i 
m^mNTiz:mmf^mmm^x&-oxmmvtm':^m 
immv^mizr^-^i^) (Dmmm^f)<mw^*tx. ^ 

s 5 o)aiUt;6<0/hBtr^i^^[c^y^uiiff^5h.^o 

[0 0 8 2] I -<>^:^p7 OCDABS$il^^^ 

B1 1 ^ xmn^^^ABsmmm^^m^nmiz-oi^ 

X. mz ^ (Dyn~-^^~~hizmi^xMm~t^o -if— 

?^^+ir. :7^^F g;6<-te^v K;b^S;6^fl^^+t (S6 

0) . ■7^^Fg?b<-t?^:y h^tt-gxt. ^mm^ 

cr>¥:|ni$Vw 1 --Vw4. h— >^^:i:i^a>^fiil Vw 

t 1'-Vwt4. IfcD^l^) ^<i^<?fi^^tl>^ (S6 

1 ) '^f-. s 6 2 fcfctxT. nmsM- 1 o (D«6i!i^ m 

It) (D:¥iffli$Vw1, Vw2^. Pif^CDilS^iSfC^ffl L 

63{cfci^T. sam 1 ocD^SiijtiS (fjtil) <Dm*iilv 

w1, Vw2CD5piafl5&^^Stlj¥l 0(?>|im<*ilVa;C)< 

m.m-t:t\.^tt^{z^ \ — -^ly^w^i o(T>'^m^ m 

(7>^liilv w t 1 . V w t 2(7>¥i^M;b^e> I r> 

[O O 8 3] '/KiZ^ S 6 4fC^oL^r, It^^fr^V s <h: 
^^i^3$VaCD^ (Vs-Va) ^^P/rl^fe V Q- 



(15) 



t#ga¥ 6-2 1 9348 



a t) ^m^mvB mL. ya>vB) ]^A±t^^t^m 

r A B S^ll^Tb^^^^Tl^tL. S 6 7 S 6 0--N.ptJ ^ S 

[0 0 8 4] 3 6 4a)*lj:SX^N o^fzitS 6 SCD^IJ^T? 
HaOm^lZlt. S6 8f=^firLTABSSl|M:7^^*F 
a b s*<U'tr^y h^ti. ^CD^S 6 fJlE ( V 

s-Va) li. eHimi 0CDm*B<?>Xg-v7^fi^aL. 

(Vs-Vat) 1*. I ^ >>f*r^7 OCD*ti<DX U 

^:/:^M^^f t<?>-tJfey. BUIBV a ^ V ^ I*. ABS$iJ 

S7 0(DABsfiiffl^gift»i ocoA BSfii^cfc y ^-iL 

[0 0 8 5] yXiZ^ I ^ ly^^mi^y 0(DA CStljffllS 

Si 1 2l3mrT^tl^T<:f'r>cy-^:^^lyiyBly^m 
(ACS*»I») ^COL^T. 112 2CD:7P— hicS 

^^i>U>^1 O 5CD?ft«^*|<»L-r 4 
s M^f*. ±:T::b-t?>+^ i 2i 3 v^th^ti^±Tti F v 

f*. m'mo:>^mm<DAcsnmtmm^^o:>xmmizmm 

[0 0 8 6] -f ^:=:.i>3 >X-f *V^A<0 NCDfe1(*"SB#37 
(JlT:^F V. miSH t 1 --H t 4. *CDfl 

tm^^^ti^ (S 7 1 ) o ±T;h4z>-+t 1 

2 3T5^iii L/-c±T±l F V HI 2 3 CD V '7 (cMffi^ 
^c:<^icj:: y . @*1/'CO>XMb T;6<5HL^;i^-§) (S7 
2) c [112 3(Dv^>:;f(i. J:T:^a F V ^/s^pt— ^ <t L 

F V > 0 li, ai!jmffliG>5i*ssis*t 2 3 1>< h— v^^mi^ 

«J(D3l^ffl5*t7 4^±.:^^-v?I^Jiif^H:^^, JLT:^Fv 

[O O 8 7] S 7 3(C^3U^T. ^g^-trVlf 1 2 5 

>XSBa. e^y^MP i . P— ;USR o:?!><;1im^tl. 



ij>riC. /N^^XSiT)^ (BT-Ba) 35^^. 4 OCDmin 
{::MJi5-r'g>^a?v'U>^M O 5 {c^Jl(Z>SW;ASQ b A< 

mW^ti^ is 7 4) . :Xlz^ )dy^mP \ t^h. STfIm 
7 2fC^|£-r^i|iSS'U 1 O 5<7)*i^;SMQ f <e . 
f*$iw7 3 -r^^c^v^U^ ^'1 0 5CD*|^^;4«Q r 

<t75<5^S:^;^i.^ (S7 5) o >?^(^. P—^bSR o^''^^. 

Q s <tA<;1IW^H'g) (S 7 6) „ 
[0 0B8];j^(C. S7 7fcfcU^T. i^JiOOfll^j^MQ 
b, Qf, Qr. Op, Qs;6^b. 4 Iic7>^^ (C>&tl^:;-r 
-g>^^'>U 1 O 5CDSlj»;ttS7t)<>1ia[^;h, (S 7 

7) . 'tcommconm}^mizn^-t^mmm^t<zii^ h 

a—Jl./iJl.yIL~^yh■^0 4{Ztht}^ti(S7S). 4 

o-^-i^y. S7 o\;imtmfmmts^izm^)^Lmn^ 

ti^z.tlztj:^^^ :i(DJr.o{z^ ±T:;b F v ^[D 2 3 (D v 
UT. @^l^<0>xMBT^is:^Lr 4iic;> 

^(D^W:. 1 Olc^-r-g) i ^>^^mf^7 0 

CDt^S;6</h^ </d:y . SiS^IOIi. h-'<>^mf^7 

[0089] ;jfe(c. h — ( ></mm7 o(DRwsmm'& 
SI 1 3xmn^ii^^mmiikMmiz'Di^x. m^^ay 

:7a— ^v— hfc^ixrl^Bjf^c >^>3 

^^F g:6<-tr^y h7^)^S;^)^*ll^^tt (S8 0) . Zf^<fF 

Et^^-j \-^ti^t. (*ilv. ft:^^!^. t 

^ (S 8 1 ) o 'jfeic. milV <!rli[t:^ a h ^ t: ^iy^a 
1112 5(7>v^y3^|c^afflL-C. gSI^*iitet£fta t;6< 

^H^^tl-S) (S 8 2) . |1]2 SODV'^-:/!*. ilt^a h(D 

m:k{zmcxBm^^mmtne Tt<m-:kL. ^tz. t^m 
e htm-cDt^izit. mmv(Dm-:kizj^\:.xmm'^m 

0 Ttm^pr^ 3 :^?cv zfizm'm lx 

xm:^m. o^y. e h7&<q&ii]y:&r6ici><t^(*B*g 

[0 0 9 0] mz^ mi^tnmA et^Le^ cer-et 
r) ti^xmrn-^^ (S8 3) . mz^ ^latnmAe 

m2.e(D-^-jzfizmmLx. mtmdt)'';mw-^H 
(S8 4) , ^omtm:d\z:^u'^'t^Mmm^t^mmm 
te^ss Q^im-t^nm^—^ 9 6(Dfe<;)^--'$?i^»i 

O 2{zmti^ti. -^C7>mS 8 O'-vMU . SSOiaX 
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mmv. mnsh^ t:>i>na t^^i^^j^—^ tux. 

ami o(ommm.m^hi-~~xr^^'^iz'^mmimm 

[009 1 ] 1 ) mtmmimMwmi:::m^xit. ime 

x^<u^j:5UFn'^mmx^.^) mh^iixMmir^c: 

^^HL. K-Os mmv(Dmxizmcxm<uh^5ti: 
fmmsmomiMi^n e h^mi^xum^*i\tjzi^. 

oizmmr^zitx. B-mwi^mmx^^o miz. m 

m^'i^-'momm^nmizit. z^x 

c t {zm^^ 'ikmm^ntm^mm±tr^ h> ^^l^<^: ^ iz 
mmf^^oizmfii^^. 

[oo92];:fefc. I — i^<fmmi^:x'TM.cD%mmm 

iz■z:>l^xm,m■t^. zid^mmmit. k— <>^-'^f^7o 

m^^mm-t^^oizLfzm^cDmx^^o gi2 7(c^ 

-t^^oiz. ! — ^ ><fmm7 o Aizit. -^^^^CDmim^f 
L, IFR^. '&:^(Dmm^Rl. ^RRtt<mfh>H. 
CDf^:*t 1 RL, 1 RRi^^n±llz%m't^ 1 ^fe^<?>;4S^-- 
'S^ML. MR7b<HSItb+u. 3fe^^lRL(^. m^mi^^ZP 
hi 1 L^:i>Lr;*EE^-— $z M L-T?iEiJi;j5|x. Sfc. :& 
ftlwiRRf^. fe|gttj^>-v:7 h 1 1 R^f^Lr;i/±^— ^ 

MR-^|g»)^4x^o ^H&c;>|gl[!->-W h 1 1 L. 1 1 R 

[009 3] ^ — ^ML (MR) f*. ^ — e>xt;Al±^ 
— ^Tr. mitS^iPLa (Ra) t. m2m^OLb 

(Rb) ^**L. mM^m^l-B (Ra) 3&Nf,tl2^ 
JSP Lb (Rb) lZ)^Kt<ts:t<K^tmim:f5\^<DMI^t 

tsi^j. z:tttmz^^ti^t^t^y3!^(Dm$^ttj:s^. mj± 
&^>zfpit. -^^mmma^Tfi^yxh^j . mmmmmay 

^ft'Lxm^-^fi^mt^xMm^ti^. }^j±7f(>zfp 

it. 7|-^;U^ >^ 1 675^^£!aA LT;SJ±$-*±$-t±. ^ 

10, 3 2:6<^t^^tlfcH^^!c3fe5fJf^m 1 . S2?4E#t 
*g^-r >3 1 A. 3 1 BTb^Wdii^:^. ^fc. > 
^ 1 6 7b^^f*B3Si:^-l' >2 3*<^fcB*+iri^'g>o 

— ^ML (MR) CD=&JggSP L. a . Lb (Ra, 
R b) t-^^it. :KlMZ^mU'y^ :iy2 O L, 2 1 L (2 
OR, 2 1 R) 75)^3?di^tlTt^^c 



[0 0 9 4] :feffl?*IEE^— -$2 M LCD^-f > 2 O L^ 2 1 

L^7b<. tJ31^#VVA. SlM-M^ij^^^-f > 1 9, 19 
L<t^>r>2 2. 2 2 L^cfcI/^^3^t# VV B - L, VV 

E • L^^vuT. mnft*&^-r>3 1 Ai:r7ga^-r>2 
3fc^LTia«^Mic|g^Rrsgfc«/tLrfe'g>. Httfc. 

^#l;SEE^ — ^MR<7)^^>2 O R<b 2 1 R^^<. 
#VV A. StMcM^Jj^t^^ > 19, 1 9 R<h^-Y>2 
2. 2 2 R^5cfct>^^tft#VV B - R, VVE-R^frL 
r. m 1 <ft^^'f >3 1 Ai:§^jft^-<>2 3lC^LrS 
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